
PREFACE TO THE FIRST EDIT^N 

This book aims at providing a synopsis of such principles of 
medicine as are of importance at the present time. 

A wider scope has been adopted than merely the classification 
of the most prominent details of each disease. So far as pos- 
sible the symptoms have been fully enumerated and briefly 
explained, and the pathology of the disease and references to 
the most probable or best-known theories have also been in- 
cluded. At the same time it is hoped that, by means of short 
summaries and special headings, those data which are of greatest 
importance have been clearly indicated. 

The sections on treatment have been planned to afford a ready 
reference to a reasonable procedure, and no attempt has been 
made to give numerous alternative methods or prescriptions. 

A full index has been provided. 

It is hoped that the book may be of assistance to those who 
have to revise rapidly their knowledge of medicine in general or 
of some disease in particular : to the worried student whose 
final c.xaminations are within sight and to the hurried practi- 
tioner from whose ken they have long passed, possibly even to 
the teacher with a lecture to prepare and to the examiner %vho, 
for the purposes of a viva voce, desires to renew for a brief period 
his knowledge of any of the essential details of medicine. 

The ' synopsis ' cannot replace a text-book to the student, 
and any attempt to make it d.o so %vill inevitably lead to failure. 

The general arrangement of the book follows that of Osier’s 
universally k^o^vn Principles and Practice of Medicine, and for 
their kind permission to do this our special thanks are due to the 
publishers, Messrs. D. Appleton and Company, Exceptions to 
this occur in various portions of the book, and many alterations 
and additions have been made. The section on Diseases of the 
Nervous System has been rearranged in accordance with the 
advice of a well-known neurologist. Considerable changes have 
also been made in the sections on Diseases of Metabolism, of 
the Alimentary System, of the Blood, and of the Circulatory 
System. 

I have frequently referred to and am indebted to numerous 
works, especially to the large systems of Allbutt and Rolleston, 
and of Osier and McCrae, and to the monographs of Judson Bury 
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SPECIFIC INFECTIOUS DISEASES 


Erysipelas — Symptoms, cmtinued. 

LOCAL SYMPTOMS. — (i) Skin red, hot, smooth, tense, and oedema- 
tous ; {2) Blebs common ; (3) Definite spreading red edge 1 

develops ; (4) Advances at the edge, while centre fades. Face 
and features swell enormously, especially eyes, lips, and scalp. 
Neck swollen and glands enlarged. Pus may form under scalp. 
Mouth, throat, and larynx may be involved. 

CONSTITUTIONAL SYMPTOMS. — Temperature high : usually 
no remissions. Symptoms severe in old, alcoholic, or debilitated 
subjects. Delirium, especially in alcoholics or when scalp is 
involved. Albuminuria usual. 

Complications. — CEdema of glottis serious. Meningitis rare, even 
when meningeal symptoms are present. Rarely : pneumonia, 
pyaemia, septicaemia. 

Course and Prognosis. — Self-limited, Spreading edge dies out. 
Temperature often falls about fourth to fifth day. Mortality 
very low if previous health good. 

Treatment. — 

ISOLATION AND DISINFECTION NECESSARY, 

GENERAL TREATMENT, — ^Light diet. Much fluid. Brisk 
purge. Alcohol freely. No incisions, unless pus formation, 

LOCAL TREATMENT. — Ichthyol ointment {1-4 lanolin) with 
hnt mask. In mild cases, cooling applications sufficient; 
cold water or evaporating lead and opium lotion. Tincture of ; 
lodme may be painted on skin, to i inch from spreading edge 
(to promote leucocytosis). 

DRUGS. — See Treatment of Septic/emia, p. 35. 

FOR HYPERPYREXIA. — ^Antipyretics (phenacetin, etc.) ; or, if 
necessary, bathing, etc,, as in enteric, 

IN CONVALESCENCE. — Tonics and fresh air necessary. 

VACCINES AND ANTISERA.— Not of proved effect. 


CHAPTER IV. 

DIPHTHERIA. 

specific infectious disease due to the Klebs-Loeffler bacillus and 
characterized by local symptoms due to a fibrinous exudate, ?suaUv 
on mucous membranes of fauces or larynx, and by constitution^ 

exSr' ^ bacilli^ SrSe S 

Etiology. — 

GEOGRAPHICAL DISTRIBUTION.—Almost universal but most 

cold climates. 

SEASON.-— Especially in last quarter of year. Highest in drv 
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CEREBROSPINAL FEVER 


prescriptions, see Acute Bron- 
Tis). In early stage of dry congh give expectorants Cease 
becomes loose, as expectorants upset the stomach 
accumulation of secretion in tubes. Inhalation of 
tmct. benzoin, co. ( 3 j to i pint) often loosens cough. If robust 
dnnna^' effective. When secretion loose, give bella- 

donna. If cough becomes chronic, heroin may be given, but an 
^ective cough must not be stopped. ^ 

S'^STEM.— Treatment of cardiac failure as in 

CO^ALESCENCE.— Treatment of great importance. Fresh air, 
tonics, and full diet. Chills to be avoided. 


GENERAL AND LOCAL PNEUIKCOCOCCAL 
INFECTIONS. 

produce infections and lesions without involving 
the lungs. These may be general septicamia, local lesions, or both. 
In some cases, especially when severe, various degrees of pulmonarv 
involvement finally appear. r j 

1. General Septicmmia. — Symptoms of acute septicaemia, rapidly 

fatal, and only diagnosed by blood cultures. 

2. Local Affections. — Primary pneumococcal infections have, in 

graeral, a high mortality. Any organ or site may be involved. 
The most important and frequent affections are : — 

a. OTITIS MEDIA. — Commonest lesion. 

b. PLEURISY. 

c. ARTHRITIS. — May subside or suppurate. 

d. PERITONITIS. (See Pneumococcal Peritonitis.) 

e. MENINGITIS. (See Pneumococcal Meningitis.) 

/. NEPHRITIS. — Symptoms of acute infective nephritis. 
g. ACUTE CEDEMA OF THE LUNGS. 

Also : Perinephritic abscess, pericarditis, endocarditis, infections 
of accessory nasal sinuses, and others. 


CHAPTER VI. 

CEREBROSPINAL FEVER. 

(Cerebrospinal Meningitis. Spotted Fever. (In infants) Posterior 
Basal Meningitis.) 

An acute infectious disease, occurring sporadically and in epidemics, 
caused by the meningococcus, and characterized pathologically by 
purulent inflammation of the meninges of the brain and cord. 
History. — ^The history previous to 1805 is unknown : possibly 
confused with t3^hus. The disease occurs in Central Africa, and 
may have been imported by Napoleon’s army from Egypt. 
Weichselbaum, 1887, described the meningococcus. 

Still, 1898, isolated the diplococcus in posterior basic meningitis. 



PREFACE TO THE SEVENTH EDITION 

Since the publication of the Sixth Edition in September, 1934, 
the advance of knowledge has thrown light on many questions 
of practical importance in the science of medicine. 

The greatest advances have been in the knowledge of Hormones 
and Vitamins. Regarded but a few years ago almost as abstract 
conceptions, their isolation, identification, and S3mthetic prepara- 
tion now proceeds apace. The new insulins have also materially 
altered the treatment of Diabetes. Sections dealing wth these 
subjects have been extensively revised. 

The application of the great discoveries on the mode of 
production' of Anaemia has resulted in further advances in 
knoAvledge of Diseases of the Blood. A large part of this section 
has been rewritten. 

Articles which have been entirely or extensively rewritten 
include Undulant Fever and Brucella Abortus Infections, 
Tularaemia, Yellow Fever, T3q>hus, Acute Poliomyelitis, Gland- 
ular Fever, Acidosis, Alkalosis, Treatment of Peptic Ulcers and 
Haematemesis, Gastro-jejunad Ulcers, Gastroptosis, Diaphrag- 
matic Hernia, Hirschsprung’s Disease, Amoebic Hepatitis, 
Bronchiectasis, Uraemia, Pyelitis, Subacute Bacterial Endo- 
carditis, Congenital Affections of the Heairt, Functions of the 
Pituitary and Suprarenal Bodies, Subarachnoid Haemorrhage, 
Dwarfism and Infantilism, Rheumatoid Arthritis, and Fibrositis. 

The new article on Duodenal Obstruction includes both 
Chronic Duodenal Ileus and Acute Dilatation of the Stomach. 
Haemoglobinuria hais been rewritten and transferred to the 
Section on Diseaises of the Blood. 

Numerous changes have also been made in other auricles. 

New articles have been added on Onchocerciasis, Lympho- 
granuloma Inguinale, Pyorrhcea Alveolaris, Acute and Chronic 
Glossitis, Uveo-pau:otitis, Ulceration of the Pharynx, Peptic 
Ulcer of the OEsophagus, Carcinoma of the Colon, Regional 
Ileitis (Crohn's Disease), Polyposis of the Colon, Lesions of 
Meckel’s Diverticulum, New Growths of the Larynx, Diseases 
of the Trachea, Bronchial Obstruction, Diseases of the Diaphragm, 
Diseases of the Pineal Body, and Anorexia Nervosa. 

Regional Ileitis is the only new disease ‘ discovered ’ since 
the last edition. The omission of Carcinoma of the Colon from 
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SPECIFIC INFECTIOUS DISEASES 


1 


Amoebic Dysentery — Symptoms, continued. 

toxemia; tenderness often locaUzed to c^cum 
T hepatitis (liver palpable), 

MT^ n ^ v^iable. Interval between attacks weeks^ to years . 

recurrent sudden diarrhoea only^ 
ftSSn no diarrhoea, obstinate col, 

discomfort ; mayJ 

'“'“““dd- Complications may ie iirst 

Progress.— Acnte iorm and attacks rarely may resist treatment and 
he* fT\*T mortality is low. Subsequent progress may 

stioatii * ^ with alternating diarr^na and con- 

stipation , (2) Chronic forms ; (3) Complications ; (4) Carriers. 

Character Stools.— Except in acute forms, number often 3 or 

Acid 12. Mucus, blood, and fecal matter m 4 d. 

Acid reaction. Micmco^ic : Cysts of Entamceba histolytica {see 
p. 92) , few macrophage cells. 

DvsENinnv. Also from intestinai 
and chronic intestinal lesions. Sig- 
jMo*do 5 co^y . Ulcers often visible in sigmoid : remove material 
for examination. Radiographs: Little assistance. “^^reriai^ 

Complication and Sequelae. — Important, 

LIVER ABSCESS, — See Abscess of the Liver. 

peritonitis. — ^N ot uncommon in chronic cases, ' 
especially ovct t^ckened intestine— e.g., cfficum. May be confused 
with appendicitis, but operation useless, 

PERFORATION AND PERITONITIS.-Usually in later stage 
attacks. Mortality high owing to extensive lesions of 
intestine. Hemorrhage rare, but may be fatal. 

COLON. — ^Never stricture. May be dilated. 

APPENDICITIS. — ^Not uncommon. 

Other complications as in bacillary type, but no arthritis. 

Casters’.-— Cysts of Entameba histolytica present in stools Mnv 
have had severe attack, but often slight or none q ‘ • ^ 

traatmeat, bat may contmaa to p‘S‘ c'^sr^Sra^Sur'"' 

Treatment. — General treatment, diet, etc as in harnia.^, a x 

ItJrilrvSarSriS" “ 

paralysis. Patient must be confined tn l-»ayi^ “t '' 

childraa. For vomitmg, ^ve'«a 5 ^„*?>“*- to yoaag 

J iatramascalar 

.= iaicctioas. May be repeated^ ’ to iJiS 
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previous editions is somewhat remarkahle. Correspondents have 
been kind enough to call attention to many points, but I was 
unaware of the omission of this important condition until a few 
months ago. 

A German translation from the Sixth Edition, by Professor 
Emil Schwarz of Vienna, was published in January, 1938, and 
I would like to express my thanks to him for the great care 
which he has devoted to it. The translation is nearly literal, 
but Professor Schwarz naturally used his discretion to make 
such changes as were necessary, and I am greatly indebted to 
him for calling attention to many points. The additions in 
the German translation are almost confined to treatment. It is 
interesting to note the number of proprietary drugs which are 
included. Under Heart Failure there are several pages of such 
drugs, with descriptions of their composition and dosage. Our 
own text-books and even our Pharmacopoeia are possibly lagging 
too far behind the advances of synthetic chemistry, and the 
fear of advertising a particular brand should not in future bar 
the mention of such preparations of established value. 

The alterations have resulted in the addition of about forty 
pages to the text. The index, too, has been entirely re-written, 
and now occupies an additional 32 pages. 

I am indebted to many correspondents and reviewers who 
have called attention to various slips and errors. 

Many text-books and monographs have been consulted. I 
refrain from naming them as I have not always adopted their 
views. I would, however, express my indebtedness to Professor 
L. J. Witts and Drs, L. E. H. Whitby and C. I. C. Britton, whose 
communications I have followed frequently, though not invari- 
ably, in rewriting the section on Diseases of the Blood. 

I wish again to thank Dr. F. S. Hunter, who has read the 
proofs of each edition, including the original publication. His 
extensive knowledge and keen eye have been invaluable. 
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Anthrax in Animals, contmued. 

org^s,, BacL are prSLt“;i^^ere‘'SanTS”l ?“ 
capillaries, and lymphatics. ' spleen, m 

^£w4iI,^sh^I^Sd %lml hiVhf species. The ) 
RyroTvi^?.-^^! considerable immunity. 

mueons diech^S a°dtemTpoS?Wer 

gastric juice, £id thus animals are JtLkpdT*^^' 

believed thaf irthtoL^e^av thuJV^ 

disproved it. may thus be a factor, but Koch 

ated cultures by growth at aa® anrf Ps.steur attenu- 

?reaJ- ‘ 

Anthrax in Man.— Almost confined to workers in i> • 

foreign wools ; very rarely in butchers • nr ,, and 

shaving brushes. The cl^iraT awnn+n' °^‘'®^^*°®ally from infected 
of inoculation, external or intSnal according to mode ' 

The following varieties are usually described • ty\ ix/r 
piisUtle, or cutaneous anthrax. An 

anthrax oedema, also occurs rarelv l'r'\ p i anthrax, or 
or wool-sorters' diseasf ([f Sfv ^ Pulmonary anthrax, 

“*»e”anrpStSe%„^“p” 

on beck Incubation pS 'proSblJ n to 
With Itching at site of inoculation ®“set 

3 days : rapidly becomes a vPo,vif°' forms in i to 

fluid and surrounded by area ofrrfn bloody 

occurs. Typical maligJant pmJle lrSentV 
VIZ central black eschar surrounded b? a • ^ days— 
area of cStfon ^ 

contains pus. Subcutaneous oedS J?® 

L3^phatic glands in area swSl pustule, 

o“^oglrtrrd^?'j|“ “ tot m absence 
severe, ®with malaise falSniS become ' 

Temperature is high. Severity nf^ P*^lse, and collapse, 
proportion \o size of focal ST ^^Ptoms is 

s®ed.^&Sc„"s'ixi= s i“‘'r 

Of trentoent. The n.i„d is usuS/''',ei“>1p-VtS' 
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SPECIFIC INFECTIOUS DISEASES 


Tuberculosis — ^Tuberculous Meningitis — Symptoms, continued. 

3. Pupils dilated and other signs as last stage. Eyelids close 
partially. 

Pulse rapid. Diarrhcsa. Incontinence complete. May he'-j 
typhoidal state. Temperature low, rising before death I 

DURATION. — ^Three weeks common. From two to six weeks. V 

VARIATIONS. — (i) Acute form fatal in a few days with abrupt 
onset. {2) Acute form supervening on tuberculous tumour 
presenting symptoms of cerebral tumour. 

Symptoms : Special Features. — 

PULSE, — Rapid at onset, becomes slow and irregular as intra- 
cranial pressure increases (less marked under 5' years) : finally 
rapid as heart fails. 

TEMPERATURE. — High in first stage {103°), then falls (100'’), 
may rise or be hyperp3urexial (106°) in third stage. 

OCULAR CHANGES.— 

Pupils. — In first stage contracted : then dilate as intracranial 
pressure increases. Often unequal. On exposure to light 
may 'oscillate', contracting and immediately dilating. 
Later, dilatation increases and reaction to light is absent. 

External Muscles. — (i) Squint : often early sign, (ii) Inco- 
ordinated movements : slow independent movements of the 
two eyes from side to side. Important sign, but may occur • 
in healthy young children during sleep, (iii) Ptosis. 

Optic Neuritis. — Rarely intense : edge of disk blurred and 
vessels curved. In early stage presence usually doubtful. 

Choroidal Tubercle. — Very rare. 

Conjunctival and corneal reflex lost in last stage. 

MOTOR SYMPTOMS.— 

Convulsions. — ^May occur : (i) At onset of first stage : solitary 
general convulsion ; (ii) In second stage : very variable, often 
local spasm of one limb, etc., from cortical irritation ; (iii) 

In third stage : may be general. Rigidity, paralyses, or 
contractions may follow. 

Paralyses, — Occur in second and tliird stages. Sometimes 
transient, (i) Hemiplegia : either from internal capsule or 
cortex (from affection of branches of middle cerebral artery) ; 

(ii) Monoplegias; various. Of cranial nerves, most often 
3rd and 7th : may be syndrome of Weber. 

Rigidity. — Invariable : often follows convulsions. 

Various. — Tremors : athetoid movements : local spasms. 

Kernig’s Sign. — Usually present. Absence of no importance. 

Babinski’s sign occasionally present. Knee-jerks variable; 
increased or diminished. 

DECUBITUS. — In first two stages lies on side, elbows and knees '^ 
flexed. If moved to back, returns to side. In third stage may 
lie on back. 

Special Reactions. — 

CEREBROSPINAL FLUID. — Under pressure. Fine cobweb 
coagulum forms on standing. Character diagnostic, i.e. : (i) 
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on. Discuses of the Neyvous Sysietn, of Rolleston on Diseases of the 
Liver and Gall-hladder, of Lewis on Clinical Disorders of the 
Heart-heat, and of Mackenzie on Diseases of the Heart. Among 
others I have also referred to Manson’s Lectures on Tropical 
Diseases, Daniels’ Tropical Medicine and Hygiene, Muir and 
Ritchie’s Manual of Bacteriology, Campbell Thomson’s Diseases 
of the Nervous System, Sequeira’s Diseases of the Skin, Panton’s 
Clinical Pathology, and Warren’s Text-hooh of Surgery. Other 
sources have, I trust, been acknowledged in the text. 

The special arrangement of headings and types is 'on the 
same system as in Hey Groves' Synopsis of Surgery, to which 
this was planned to be a companion volume. 

A great amount of time and trouble has been spent on its 
preparation. The numerous subheadings and t5q)es have in- 
volved heavy labour for the publishers, and the great number of 
facts and theories included has necessitated much revision. As 
the result of this, and of a long interruption due to the War, the 
book appears several years after the original date assigned, and 
its publication has repeatedly been delayed, even since the 
return of peace : yet it is inevitable that many passages must 
still occur which need or would benefit from alteration, and any 
criticisms and suggestions will be welcomed. 

Finally, I must thank the publishers — and especially Dr. A. E. 
Mahood and Mr. F. S. Hunter, who have read the entire proofs — 
for the great care they have bestowed upon the production, 
for their Idndness in waiting for the manuscript until I was able 
to return to civilian practice, and for numerous suggestions 
and comments, which have saved many errors that otheryrise 
would have escaped notice. 

Dr. Panton has also read certain portions of the manuscript 
and helped me with his advice. 


London, 
July, 1920. 


H. L. T. 
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Glandular Fever — ^Febrile Type, continved. 

' including occipital. May be tender or disco^^red on 

routine examination. Rare before rash subsides. |j 

Temperature.— At onset rises again to ioi° or up W'l 
104°. Remittent for varying periods. Gradually , 
sides. (Total pyrexial period from onset, about two^^^ 
months.) 

Blood. — ^Mononucleosis develops. Total leucocytes, 
15,000 to 30,000 or more ; about 70 per cent mono- 
nuclear. 

Spleen.— OitiU becomes palpable. 

Duraitow.— Usually about 4 weeks ; may be considerably 
longer. , 

Recurrences and Recrudescences.— May be several, 
lengthening course and pyrexia to several months, witn 
much exhaustion. May be recurrence after long apyrexiai 
period. 

Blood Changes. — ^Myeloid, lymphoid, and monocytic tissues are all 
affected: blood-picture depends on sum of the three reactions. 
Myeloid tissue reacts first : polynucleosis or neutropenia in earliest 
stage, latter resulting in relative lymphocytosis ; f^ect is transient 
aM not often observed in glandular type, L;5mphoid fassue reacte^ 
next, and lastly monocytic tissue : circulating blood then con- 
tains excess of lymphocytes and monocytes and pnmitive cells 
of both series, thus exhibiting numerous types of mononuclear 
ceUs, varying rapidly in numbers. Monocytes usually disappear 
before lymphocytes. 

TOTAL LEUCOCYTES.— Commonly 10,000 to 15.000; over 
20,000 unusual ; over 30,000 rare ; maximum 50,000 (m infants 
may be somewhat higher). 

' mononuclear cells. — ^P ercentage commonly between 60 and 
70. not uncommon up to 80, rare over 90. Variety of niononucl^r 
present is predominating feature ; there is no charactenstic 
differential count. 

RED CELLS. — ^Usually no change. 

Heterophile Antibodies (Paul-Bunnell Reaction). — ^Heterophile 
antibodies may be described approximately for this purpose as the 
presence in human blood of agglutinins and hsemolysins to sheep s 
red cp'llg : present in normal human serum in titre 1-8, after 
injections of horse serum transiently in titre up to 1--200. In 
glandular fever, titre commences to rise early, may be diagnostic 
by fourth day, rapidly attains maximum, and tends to return 
nearly to normal in about six weeks, may be longer. Specific forj 
glandular fever if titre is 1-64. Recorded very rarely in otht 
conditions, but confusion improbable. 

Wassermann and Kahn Reactions. — ^May be positive temporarily 
about second week. 

Eruptions. — Commonest forms are: (o) Maculo-papular—m&y closely 
resemble enteric ; (6) Rubellifonn — ^may be indistinguishable from 
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Blood Pictures. — In idiopathic steatorrhoeas, factors which influence 
blood formation may vary thus ; (i) Free hydrochloric acid : 
may be present or absent. {2) Intrinsic gasfoc factor : may 
be present or absent. (3) Extrinsic factor : (o) Absorption 

affected by defective fat metabolism ; (6) Affected by absence 

' of intrinsic factor ; (c) May be deficient in the diet. (4) Various 
combinations of. the above. The resulting blood picture may 
be : — 

1. SIMPLE HYPOCHROMIC (MICROCYTIC) ^N.®MIA.— 

Responds to iron. 

2. MEGALOCYTIC HYPERCHROMIC ANAEMIA.— Due to 

а. Absence of Intrinsic Factor. — Responds to liver or 

equivalent. 

б. Deficiency of Extrinsic Factor. Responds to yeast. 

Note. — In absence of free HCl, response to yeast is 
improbable, though possible. 

3. VARIOUS IRREGULAR BLOOD PICTURES.— Due to com- 

binations of factors. Respond to yeast or ‘liver*, with or 

followed by iron. 

LEUCOCYTES.— Changes usually slight, but leucopenia common. 

COURSE OF BLOOD CHANGES. — Anamia may commence as 
‘simple hypochromic*, advance later to ‘megalocyiac*, and under 
treatment return to hypochromic and then become normal. 
Aplasia occurs rarely. 

NOTES.— 

1. Above applies to coeliac disease, sprue, various fatty diar- 

rhoeas, certain tropical anamias. 

2. For distinction from true pernicious anamia, see Pernicious 

Anemia — ^The Blood. 

3. Treatment of anamia is separate from that of diarrhoea and 

tetany, but anamia improves with treatment of fat defect. 

Treatment. — See Cceliac Disease in Children. 


./ 


XIX. SPRUE. 

{Psilosis.) 

An atrophic condition of the alimentary tract following residence in 
tropical climates, characterized by soreness of the tongue and mouth, 
fatty diarrhoea, wasting, and anamia, with tendency to rermssions 

^^GeMrM^^manifestations closely resemble cceliac disease and adult 
steatorrhoea, but complete identity uncertain. 

Etiology.— Confined to hot climates. Never epidemic, not conta- 
gious. Mainly in Europeans : no obvious connection with diet. 

-“Usuaily after long residence : rarely in i or 2 years or less. Aided 
"" by dysentery Eud debilitating conditions. Onset may be delayed 
until several years after return to temperate climate. 

No cause known. Possibly a deficiency in food absorption. 

Pathology.— In later stages, atrophy of mucous membrane; in 
colon, small mucous cysts. Commences as acute cat^hal 
inflammation of alimentary tract, followed by ulceration. Small 
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Pleurisy with Effusion — Course, continued. 

ABSORPTION. — ^Earliest sign : displacement of organs diminishes. 
Breath-sounds and, later, tactile fremitus return Rarely redux 1 
friction rub. Breath-sounds and percussion note at base may I 
remain impaired : temporarily due to collapse of lung ; \ 

become permanent from thickened pleura and adhesions ; hence ^ 
difficult to certify complete absorption of fluid. With rapid 
absorption, chest wall falls in, and returns but slowly or incom- 
pletely, owing to adhesions. 

ADHESIONS. — Occur at termination of all pleurisies : may give 
no physical signs, as after dry pleurisy. 


3. EMPYEMA. 


{Purulent Pleurisy.) 

Etiology. — 

AGE. — Commonest under lo years. Then at 20 to 30 years, from 
incidence of pneumonia. 

CAUSES.— 

1. Acute Pneumonia. — Predominant cause. See p. 58. 

2. Extension from Pneumococcal or Septic Foci or Septi- 

caemia. — High mortality. 

3. Trauma. — Fractured ribs, penetrating wounds. 

Bacteriology {see Pleural Fluids, p. 597).— Commonly pneumo- 
coccus or streptococcus. 


Morbid Anatomy. Inflammation of pleura as in pleurisy with 
effusion. Exudate purulent. Opened post mortem, pleur® usually 
thickened, and often thick pus at base, with clear fluid above. 

Symptoms.— Characteristics are: (i) Symptoms of sepsis, viz., 
irre^lar pj^exia, malaise, sweating, chills; (2) Signs of fluid; 
(3) Purulent fluid on aspiration ; •{4) Leucocytosis 

ONSET.— Insidious, in course of causal disease. In lobar oneu- 

_ ^eain after a few days. 

IlSrCHILDREN. Pallor, weakness, often vomiting and diarrhoea. 
Dyspnoea if much fluid : otherwise symptoms slight. 

Physical Signs.- As in pleurisy vrith. effusion. Bilateral empyema 

DIFFERENCES FROM SEROUS EFFUSIONS.-(D Disulace- 
ment of he^ and diaphragm more marked (ascribk to weight 
of pus) : (2) Intercostal space may bulge; (3) CEdema of chest 
wall occasionally. 

In children loud tubular breathing does not exclude emnvema 

CLUBBING OF FINGERS—Occasionally, i„ 
or more weeks duration. 

LEUCOCYTOSIS. — ^Marked : rarely under 15.000. 


Termination. — 

WITH REMOVAL OF PUS.— After pneumonia prognosis eood 
Occasionally discharge persists owng to: (1) Lung unable to 
expand — e.g., after carnification or adhesions ; {2) Absence of 
resolution, and subsequent fibrosis of lung ; {3) Abscess of lung 
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Hsematuria — ^Diffential Diagnosis of Cause, cmitimied. 

c. Distribution of Blood during Micturition. — Patient! 
passes water into three vessels \ 
Blood equally in all ; renal or severe vesical cause. I 

Blood mamly m first : prostatic or urethral cause. f . 

pTTVCTr* AT • '^®sical origin. / \ 

' “‘““'““‘■on prostate. X rayi 

'“■"“Plasm. In ■ 

.r “1 of penis: cause in bladder. 

vSs“^ r 

e.g.. endocarditis in renal infect? * hemorrhage. 

HI. Hemoglobinuria. 

See Haemolytic AN.ffiMiAs, p. 709. 

IV. albuminuria. 

Albumin may occur in nriiiia in +t._ v . 

quent development, of the condition of nepS?®’ 

^01 or other iesions. 

I. physiological ALBUMIN^IA ~a' ^“eral causes. 

15 to 30 years. Generally discoveri.^^® at discovery usually 
school or life insurance examinations T^^^'^aatally iu routine 
recorded in males. May cease at nnhS?®® frequently 
Excretion may be erratic or permanen/^^ persist longer, 
exertion exposure to cold, or se4« 

diet Numerous names, the etiolSv nS protein 

all forms-^.g., ‘cyclic’, present for^fe?,i^®“^ identical in 

an,? P°st«ral. intermittent ^^^ent ; 

ManT^ Orthostatic or albuminuria of adoief*??*^'^’ P^’^oxysmal. 
MacLean in apparently healthy ^ of puberty 

5-62 per cent-viz.. trace in 3 pS SS S" “i? in 
also caste in 2 per cent— viz,, hyafee' S * P®^ cent ; 

in I per cent. Of this total ^y^hne 

sented definite disease %vith inefBciencv n? repre- 

s. . 

u , Rjenal or^ Urinary Lesions.- 


''■•‘.‘.•ra.r'.l JOJSSjtONS,- 

I. Nephritis. Amyloid disease. 

II. Renal Congestion. — ^From cardiao 

of the heart and lungs. Rarely fro? diseases 

... _ h^om neoplasm or thrombosis °n renal 

III. PoisoMs. — ^Arsenic, phosphorus lead mo.- cava. 

IV. Jh-egnanoy. ^ ^ “^®>-cnry. turpentine 

V. Pyuria or HeBmaiwia, 
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disease and syndrome {see p. 394) may also be associated with 
blood changes, (iii) Sternberg's letikosarcoma. In this t3^e, 
mediastinal glands only or a single group elsewhere tend to be 
affected, but infiltration of other tissues occurs : histologically 
resembles lymphosarcoma. Blood shows changes of lymphoid 
leukasmia : may develop only after X-ray treatment. 
b. AFFECTIONS OF MYELOID TISSUE.— Changes in the red 
and myeloid cells may result from irritation of bone-marrow. 
See Leuco-erythroblastosis (p. 742). 

2. Leukanseznia (Leube). — Conditions combining megaloblastic 

anaemia and features suggestive of leukaemia. Is not an entity. 
Occurs in various blood disorders, e.g. : (a) Leuco-erythro- 

blastosis. (6) Myeloid leukaemia, in acute and later stages of 
chronic form ; irritation of erythroblastic tissue by myeloid 
tissue, (c) Pernicious anaemia, rarely : irritation of myeloid 
tissue by erythroblastic tissue 

3. Aleuksemio Xieukmmia. — Tissue changes of leukesmta tvith blood 

normal or little changed. (Traditional definition. The older 
literature is confused and largely incomprehensible.) Is not an 
entity, and includes many types Common point is that number 
of leucocytes is about normal or reduced. Features leading to 
diagnosis may be haematological or clinical, e.g. : (a) relative 
lymphocytosis, (6) few myelocytes, (c) splenomegaly, (d) enlarged 
glands. Some terminate after periods often prolonged as fully 
developed Ijmphoid or myeloid leukaemia. Others fall into 
group of leuco-erythroblastosis. Sternal puncture aids. 

Title is frequently applied to conditions with qualitative changes of 
leukaemia but with leucopenia : this is not aleukaemic leukaemia 
as originadly described, but lettcopemc leukaemia. 

4. Mixed Leukaemias. — ^Existence of a mixed myeloid and lymphoid 

leukaemia is unproved : so also is chahge of type from myeloid 
to l3rmphoid or vice versa. Recorded cases may be ascribed to : 
(«) Confusion between myeloblasts and lymphocytes ; (6) 

Infiltration and irritation of myeloid tissue ivith l)rmphoc3rtes in 
lymphoid leukaemia as in other forms of leuco-erj^ihroblastosis 
{see p. 742) ; (c) Neutropenia in myeloid leukaemia leaving 

lymphocytes as predominant cells. Some evidence exists for 
mixed monocytic and myeloid leukaemia. 

5. Eosinophilic Leukaemia (splenomegaly with eosinophilia). — A 

fe>v recorded cases wth splenomegaly, leucoc3rtosis (20,000 to 
200,000}, and high percentage of eosinophils, 70 to 90 per cent ; 
few myelocytes only. Glands may be enlarged. Eosinophils 
numerous in all haemopoietic tissue. Course usually chronic : 
rarely acute with haemorrhages. Splenectomy, no effect. Various 
neoplasms inexplicably present in some cases. {See also Eosino- 

PHILIA.) 

NEUTROPHILIC AND BASOPHILIC LEUICffiMIA. — A few cases 
with other normal cells predominant, e.g., neutrophils 90 per 
cent, basophils 80 per cent. Relation of these cases to leukaemia 
undecided. 
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Percussion. — -Dullness over sac ; anteriorly, or posteriorly 
to left of spine. May be present without pulsation. 

Auscultation. — (a) Over aneurysm : (i) Lotid second sound, 
or diastolic murmur: (ii) ‘Systolic' murmur, {b) At 
aortic area : Loud second sound or diastolic murmur. 

X Rays. — Frequently diagnostic ; expansile tumour in line 
of aorta. 

Notes on above Physical Signs . — 

Pulsation. — Position : Near main line of aorta ; anteriorly, 
to right of sternum or in suprasternal notch ; pos- 
teriorly, to left of spine (almost always aneurysm, 
adherent pericardium producing 'tug' only). Pulsation 
anteriorly may be: {a) Diffuse: also in anaemia, 
neurasthenia, etc., and in tumours, {b) Expansile. 
If definitely expansile is almost pathognomonic, but 
clot in sac may prevent it; expansile sarcoma very 
rare in thorax. Large external tumour may be present 
Diastolic Shock aver Sac. — ^Not common ; characteristic if 
present. Caused by large volume recoiling on aortic 
valves. Hence : (a) Gtoly in ascending arch ; (i) 

Associated with loud second sound over sac and loud 
aortic second. With aortic incompetence, all three 
signs are replaced by diastolic murmur. 

Aortic Second Sound is most important auscultatory sign : 

if normal, strongly against aneurysm of ascending arch. 
Systolic Thrill. — Slight or intense; absent if much clot. 
Associated wth systolitic murmur. (Occurs at expansion 
of sac, and thus not strictly 'systolic' in time.) 

Systolic murmur alone is of little importance. 

PRESSURE SIGNS. — Especially in aneurysms of transverse 
arch, (a) Pressure on veins. (6) Pressure on arteries : In- 
equalities of pulse and of blood-pressure, {c) Inequalities of 
pupils, (d) Pressure on air tubes and lungs : (i) Bronchitis, col- 
lapse, etc. ; (ii) Tracheal tugging ; (iii) Displacement of trachea 
(uncommon), (e) Pressure on recurrent laryngeal nerve. 

a. Pressure on Veins — (Edema and Dilated Superficial 
Veins. — Less common than with glandular or malignant 
tumours. May be : (i) Innominate vein, left moxe com- 
mon ; (ii) Superior vena cava. Signs limited to area 
drained. Rarely clubbing of fingers. Rupture common 
into affected vein. 

b. Pressure on Arteries — Inequalities of Pulses. — 
Pulses on the two sides (e.g., radial) may be : (i) Asyn- 
chronous : (ii) Unequal in force. Alterations due to : (a) 
Pressure of sac on arteries ; (P) Reservoir action of sac 
retarding and also flattening pulse-wave. 

Typical effects. — High ascending arch: Sac presses on 
right subclavian artery ; right radial pulse small and 
flat, but synchronous. Transverse arch : Pulses asyn- 
chronous, left flattened. Descending arch : Pressure on 
left subclavian artery ; left radial pulse small and flat, 
but synchronous. Descending aorta : Radials normal ; 
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Section Z.— DISEASES OF THE ENDOCRINE GLANDS. 


CHAPTER CLVI 

DISEASES OF THE SUPRARENAL BODIES. 

I. HISTOLOGY AND FUNCTIONS OF THE 
SUPRARENAL BODIES. 

General Description. — ^The suprarenal bodies are ' endocrine 
organs', ductless glands with an internal secretion. Are in anato- 
mical but no other relation to kidneys ; do not move with a 
rena mobihs. Average weight 5 to 7 gm. Consist of a fibrous 
capsule, and within this two layers, (i) cortex, {2) medullas 
entirely distinct in origin and function, though witt same blood- 
supply. 

CORTEX. — Yellow colour, with browner band next to medulla. 
Mesodermic origin. Connective tissue passes in from capsule. 
Histology : Roundish cells arranged in strands. Three layers 
recognizable : («) Zona glomerulosa. (b) Zona fasciculata : 

definite columns ; many lipoid granules, (c) Zona reticulms : 
junction of columns ; cells pigmented. Note. — ^The lipoid is 
yellow cholesterol ester ; distribution varies. 

MEDULLA.— Soft and dark red. Ectodermic origin. Consists 
of ; (a) Anastomosing strands of cells enclosing blood-spaces ; 
stain brown ivith chromic acid, hence called ' chromaffin cells’. 
(6) Nerve-cells like S3mipathetic ganglion cells; single or in 
small groups, (c) Non-medullated nerve-fibres. Blood-vessels 
very numerous. Nerve-supply rich, chiefly from solar and renal 
sympathetic plexuses, and some fibres from vagus. 

‘ Chromaffin Tissue or Cells ’ in other Sites. — Kohn’s ' para- 
ganglia ’ or ‘ chromaffin bodies ' are small masses, ^ not exceeding 
a pea in size, along the aorta; chiefly the abdominal aorta and 
near kidneys— e.g., ‘ Zuckerkandl’s organ ’ near origin of superior 
mesenteric artery. Structure roughly resembles suprarenal 
medulla ; many cells chromaffin : probably same function. 
Kohn also included : (i) Carotid glands, at bifurcation of comnion 
carotid: contain chromaffin cells. (2) Coccygeal glands, 

probably sympathetic origin, but chromaffin cells doubtful. 

Accessory Suprarenal Bodies. Suprarenal * Bests ’.—Consist 
of cortical substance. Common in the liver and other structures 
— e.R., ‘Marchand's organ’ in broad ligament near ovary (almost 
consW). Rarely ivith both cortex and medulla, occasionally 
in solar plexus. 
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SYNOPSIS 

Seciion SPECIFIi 
A. BACTE 
CHA 

TYPHOID 

An acute disease due to infection by characterized 

clinically in typical instances by: (i) Fever; (2) Rose-coloured 
eruption ; (3) Enlarged spleen ; (4) Abdominal tenderness ; (5) 

Diarrhoea or constipation. 

The symptoms and degree of severity are very variable. Marked 
localization may occur, especially in lungs and central nervous system. 


ETIOLOGY. 

General Prevalence. — T}rphoid fever exists throughout the world, 
without notable differences. Prevalence is falling rapidly. Death- 
rate in England and Wales in xgio, 46, and in 1931, 6 per million 
persons. Is greater in other countries. 

Season. — ^Most prevalent in autumn : probably due to effect of 
temperature on existence of organisms outside the body. 

Ses. — ^Males and females equally liable. In hospitals more frequently 
seen in males. 

Age. — ^Most frequent in youth and early adult life, between ages of 
10 and 30. At extremes of life, course tends to be ab^icsd. 
Infants rarely attacked. Is never congenital. Very rare over 
50 years of age. 

Immunity. — One attack usually protects. 


BACTERIOLOGY. 

IVEorphology. — Short, thick, actively motile bacillus with rounded 
ends. Involution forms, often of great length, common, especially 
in old cultures. No spores. Flagella, 8 to 12 in number ; need 
special stains. Stains xvith all ordinary stains, but is Gram- 
negative, These characteristics are common to the coli-typhoid 
group. 

Growth optimum at 37® C. Cultures killed at 60° C. in thirty 
minutes. Resistant to drying. 


* Typhoid fever is here described as it occurs in uniaoculated persons. The variations 
in inoculated in^viduals and in paratyphoid infections are referred to at the end of the 
chapter. 

The term ' typhoid ’ is now sometimes confined to infections with B. typhosus, ‘ enteric ’ 
including^ also paratyphoid infectious. This is often convenient, hut the terms are still in 
general use as synonyms. 

MED 1 
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SPECIFIC INFECTIOUS DISEASES 


Typhoid — ^Bacteriology, continued. 

Cultural Characters. — Grows readily on all iisual media. On solid 
media gro^vth usually appears moist. No gas produced in any 
carbohydrate media. Special characters : (i) Lactose, dulcite, 
saccharose : no change. (2) Dextrose, mannite, 'maltose : acid, 
but no gas. (3) Litmus milk ; acid, but no clot (after ten days 
often returns to alkaline). {4) No indole formation. (5) Gelatin : 
no liquefaction', ' (6) Neutral-red broth : no change, or slightly 
yellow. {7) MacConkey's medium : yellow colonies. 

Selective Media. — Numerous media have been devised for the 
gro\vth and isolation of B. typhosus. These media depend mainly 
on reactions of various dyes. Their value results from ; (i) 

Differentiation of coli and typhosus colonies ; (2) Inhibition of 
coli group and enhancement of B. typhosus. Most commonly 
used are : MacConkey’s medium — ^neutral-red bile-salt peptone 
lactose agar ('rebipel-agar'). Conradi-Drigalski — crystal- violet, 
nutrose, lactose, and other constituents. Fawcus’ brilliant-green 
and picric-acid medium. Browning's brilliant-green method — 
peptone-water (5 c.c.) containing 0*5 c.c. of 1-10,000 solution 
of brilliant-green ; method is based on inhibitory action on the 
coli group. Ox-bile : t3rphoid group grows very readily. 

Differentiation of Coli Group. — B. coli communis ; (i) Produces 

red colonies on MacConkey’s medium ; (2) Produces 'acid and 
gas in lactose and most carbohydrates ; (3) Acidifies and clots 
milks. Also other differences. B. proteus produces yellow colonies 
on MacConkey, but liquefies gelatin, 

■NON-LACTOSE FERMENTERS’.— The pathogenic bacilli, 

typhoid, paratyphoid, dysentery, do not ferment lactose. B. coli 
and most of the non-pathogenic bacilli ferment lactose, but some 
only slowly (Tate lactose-fermenters’), and certain common strains 
of the coli group do not at all, and must be differentiated by 
(j) agglutination, and (2) other cultural characteristics. 

MacCONKEY’S MEDIUM. — ^‘Non-lactose fermenters' form yellow 
or colourless colonies ; B. coli and lactose fermenters form red 
colonies. 

Methods of Isolation. — These are equally applicable to paratyphoid 
bacilli, but brilliant-green is strongly bactericidal to dysentery 
bacilli. 

1. FROM THE BLOOD. — Cultures into broth or ox-bile. In- 

cubated one to five days. Identification of anv growth. 

2. FROM STOOLS OR URINE. — Cultures into brotli (incubate 

two hours) or Browning’s brilliant-green peptone water 
(incubate tAventy-four hours). Plate on MacConkey’s medium. 

3. FROM THE SPLEEN.-7— Best method at autopsy. Remove 

spleen entire. Cut ndth sterile knife. Cultures into broth or 
brilliant-green. Plate on MacConkey’s medium. 

Numerous variations of the above methods are in extensive use. 

Distribution of Bacilli in the Body. — 

I. ACUTE STAGES. — (i) In blood : present for first 5 days, and 
rarely to 10 days. (2) Peyer’s patches and intestinal lymphoid 


1154 


INDEX 


213. 


643. 


CEdcma, cardiac, diagnosis from sub- 
acute glomerulo-nephntis 

— causes of 

— cerebral, uraimia due to . . 

— in congestive heart failure 

— cretinism 

— due to insulin in diabetes 

— of feet m cancer of liver . . 

mitral incompetence . . 

portal cirrhosis 

— in femoral thrombosis 

— filanasis 

— glomerulo-nephntis, acute 

diffuse . . < 

subacute and subchronic”^ 

— of 0ottis 

in erysipelas 

— gums in acute leuksemia . . 

scurvy 

— in infantile scurvy 

— of larynx, angioneurotic . . 

— legs, hereditary 

— lungs 

— — acute pneumococcal . . 

— in mitral stenosis . . 

— myeloid leukaimia, chronic 

— myocardial and valvular diseases 

. 823,' 825 

— myxffidema 874 

— nephritis 633 gjl 

— nephrosis 65* gr- 

— red granular contracted kidney 661 

— renal, treatment of 

— of salivary glands 

— in secondary small white kidney 

— tnchiniasis . . 

— trophoneuroses with 

— in tryiianosomiasis 

— tubules of kidney and 

— in t>Tphoid fever . . 

— of uvula 
CEdematous laryngitis 
CEsophageal varices . . 

— veins in portal cirrhosis 
CEsophagismus . . 

(Esophagitis, acute 

— cardiospasm due to 

— chrome 

(Esophagus, cancer of 
diseases of 


648 
632 
629 
820 

875 

34t 
536 
810 

530 
857 

214 

639 

644, 645 
647, 649 

563 
36 
731 

378 
377 

1083 

1084 

579 
71 

8X2 

735 


diverticula and dilatations of 
idiopathic dilatation of 
r ~ obstruction 

— obstruction of 

— paralysis of . . 

— perforated neoplasm of, causing 

gangrene of lung 

— rupture of .. 

— spasm of 

— tuberculosis of 

— in typhoid fever 

— ulceration of 

iistri?‘^lfnT^^V® ‘"'pwtal c’inrhos'is 

— tnjcctions of 

n.v*” “^^^J^stion and pregnancy 
O dittm albicans in thrush . ^ ' 

^ '“c&s'“ ''*'^°">‘=P“J‘nonary tub^;. 


PAGE 

Olfactory; nerve lesions . . . . 986 

Ol^ria in nephrosis 655 

Olive oil in gastric ulcer . . . . 433 

Olivo-ponto-cerebellar atrophy . . 1040 

Olivo-spinal tract 9t6^ 

Omental cysts 557 

Omentum, secondary carcinoma from 

stomach in 440 

— in tuberculous peritonitis . . . . 167 

Onchocerca ceumtiens infection 215, 2x6 

— volvulus infection . . . . 215, 216 

Onchocerciasis 215 

Onychia, syphilitic 225 

OScyst of Plasmodium . . . . 178 

Ophthalmoplegia externa . , 993, 995 

— interna . . . . . , . . 995 

— progressive 959, 964 

Opium (see also Morphia) 

— poisoning . . . . . . . . 313 

coma due to . . . 315, 3x6 

— and starch enema in uicerative 

colitis i . . 464 

Oppenheim's disease . . .A 965, 968 


835 

393 

651 

208 

X083 

191 

626 

9 

396 

583 

40X 

529 

40X 

400 
403 

401 
.404 

400 

405 

402 
403 
403 
403 

593 

401 
401 

170 

XI 

401 

528 

900 

899 

3S8 

i6x 


989 

949 

90X 



Optic atrophy 

in disseminated sclerosis 

due to pituitary disease 

in spino-cerebellar ataxia 

tabes dorsalis . . 975 

— chiasma, affections of 

— nerve and tract lesions . , 

— neuritis 

— — in basal meningitis 

— — brain abscess . . 

cerebrospinal fever . . 

intracranial tumours . , 

-septic meningitis . . . . 1042 

— radiations, lesion of optic tract to oda 

— retinitis - 

— thalamus as sensory centre 
tumours affecting 

— tract, affections of . , 

and visual centres, affections 

between 

Orchitis in mumps 

— syphilis 

— typhoid fever 
Organic murours 

~ mitral area, differentiation 
from organic 
Oncntal sore . . 

Orntlh^orus moubata in spread of 
Afncan tick fever 
Oroya fever 

Orthoform for pain 'in tuberculous 
laryngitis .. 

Orthostatic Mbuminuria 
Os caicis, pain in, due to gonorrhoeal 
arthntis . . . . 

Osier’s disease . . 

— nodes . . \\ 

Osmosis, oedema and , , 

— uraimia and . . [ 

Osteitis deformans \\ 

— diagnosU from acromegaly . . 
fibrosa, differential diagnosis be- 
tween generalized and localized 
torm . . 

generalized 


987 

914 

10x6 

990 

991 
268 
226 

18 

765 

767 

194 

2 X8 

302 

564 

6x5 

85 

726 

803 

63.' 

621 

logf 

905 


886 

88s 




TYPHOID FEVER 


8 


tissue : after first few days until ulceration occurs ; may then 
be present deeper in wall. (3) Spleen : most numerous and 
easily isolated, but also present in kidney and other solid organs. 
(4) Gall-bladder : often in large numbers. (5) Feeces : probably 
invariably present after first few days. (6) Urine : present 
in small proportion in later stages. 

2. CHRONIC FORMS [see also below. Carriers). — (i) Gall-stones. 
(2) Ptis and typhoid abscesses. (3) Excreta of ‘carriers’, usually 
faeces. The gall-bladder is the main reservoir for chronic forms. 
The bacillus has been isolated from numerous sites — ^from lungs 
in pneumonia, from endocarditis, from rose-spots (rarely), etc. 

Survival of Bacillus outside the Body. — 

IN WATER. — In sterile water cultures of bacilli live many weeks. 
In natural waters uncultured bacilli, from excreta, die in less than 
two weeks. In aerated water, bacillus lives not more than two 
weeks. Infection has resulted from ice. 

IN MILK. — Lives and multiplies without changing the milk’s 
appearance. 

IN SOIL. — Can live several months. Probably does not multiply. 
IN STOOLS AND SEWAGE. — ^Dies in three to five days. 

ON CLOTHES AND MATERIALS. — ^May live many months. 

B. typhosus fulfils Koch's postulates : (i) Is constantly present in 
the disease ; (2) Can be isolated and cultivated outside the body 
in successive generations ; (3) The isolated organism reproduces 
the disease. 

MODES OF CONVEYANCE OF INFECTION. 

The bacilli are discharged in the excreta, which directly or indirectly 
are the cause of spread. 

1. Contagion. — Local propagation, mainly by fingers, food, and 

flies. Direct transmission through the air is extremely improbable. 

2. Infection of Water. — Contamination of water-supply is usual 

cause of large epidemics. Often due to defective sanitation. 

3. T 3 ^hoid Carriers. — Bacilli may persist for years in the body 

without symptoms after typhoid fever. Found in gall-bladder 
and gall-stones, faeces, intestines, and bone abscesses after 20 
years and upwards. No limit to length of time. Numerous 
outbreaks have been traced to typhoid carriers, especially to 
cooks, bakers, and dairy employees. 

Women form three-fourths of carriers (in peace). 

Serum usually gives marked agglutination reaction, but not 
invariably. 

Stools frequently contain numerous typhoid bacilli. 

Bacilli may be present in stools of persons who have had no 
symptoms of typhoid fever. Especially true in children. 

4. Infeciuon of Food. — Outbreaks have been traced to several 

articles : Milk — contamination by infected water, or typhoid 
carrier ; Ice, vegetables, salads ; Oysters — certain outbreaks, e.g., 
Winchester. Any article handled by a typhoid carrier may convey 
the bacillus. [See also Food Poisoning.) 
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SPECIFIC INFECTIOUS DISEASES 


Tsrphoid — ^Modes of Conveyance of Infection, continued. 

5 . Flies. — Power to carry bacillus is certain. In South African.War, 

constituted an active agent in spread. 

6. Contamination of the Soil. — Bad sewers or cesspools are pre- 

disposing causes, and may lead to infection of water-supply. / 
Dust may carry bacilli. Bacilli when desiccated die rapidly. . ^ 

< 

MORBID ANATOMY. 

Intestines. — The changes characteristic of typhoid occur in the 
lymphoid tissue of the intestines, mainly in Peyer’s patches, 
especially in the last foot of the ileum. Also in solitary follicles. 
Condition is a proliferative inflammation followed by necrosis. 
Four stages : (i) Hyperplasia ; (2) Necrosis and formation of 

sloughs ; (3) Ulceration ; (4) Healing and cicatrization. 

1. HYPERPLASIA. — Swelling of Peyer's patches and the solitary 

follicles. 

Commences with h3rperaemia, followed by hyperplasia, viz., 
increase of lymphoid and epithelioid cells. Follicles and 
patches project above the surface. Blood-vessels compressed, 
hence projections are often greyish. Condition at maximum 
from eighth to tenth day. 

Necrosis is usual result. Resolution may occur in mild cases, 
by degeneration of cells and absorption without ulceration. 
Similar h3rperplasia is seen in children with intestinal affections, 1 
also occasionally in measles, diphtheria, and scarlet fever. 

In adults, very rare apart from typhoid fever. 

2. NECROSIS AND FORMATION OF SLOUGHS.— Necrosis of 

swollen lymphoid elements, resulting in formation of sloughs. 
Depth of necrosis varies. In solitary follicles superflcial. 
Deepest in patches near ileocsecal valve. Usually involves 
submucosa ; may perforate peritoneum. 

Reticulated appearance of a Peyer's patch frequently caused by 
independent necrosis of several follicles. 

The necrosis may be the result of the action of toxins produced 
by tjie bacilli, or due to blockage of blood-vessels. 

3. ULCERATION. — Separation of sloughs. 

Sloughing commences at edge of necrotic area. Extent and 
depth depend on necrosis. Uncommon to affect entire Peyer's 
patch. 

Typhoid Ulcer results from separation of slough. 

Characters. — Long axis in line of intestine. Shape : usually 
irregular oval. Edges : soft, undermined, swollen, not 
indurated. Floor : smooth ; usually formed of muscu- 
laris. Peritoneal surface : changes slight. 

Patches often in various stages in different parts of intestine. 
Ulcers most frequent and numerous in last twelve inches of 
ileum. 

4. HEALING AND CICATRIZATION. — Granulation tissue forms 

and covers floor. Epithelium then extends inwards from edge 
of mucosa. Glands may re-form partly. 

Healed ulcer is smooth, slightly depressed, and pigmented. 
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Finally, practically no sign of scar remains. 

Stricture never follows, and intestinal obstruction never results. 

Majorily of deaths occur before cicatrization commences. 

Typhoid bacilli are present in tissues in early stages, but 

^ diminish or disappear during necrosis. 

LARGE INTESTINE. — ^Ljrophoid elements affected in one-third 
of cases. Severity diminishes with distance from ileocaecal 
valve. Occasionally is extensively affected, and then often 
severe in sigmoid and rectum, with marked changes in ileum. 

PERFORATION OF THE BOWEL {see p. 13.) 

HAEMORRHAGE FROM THE BOWEL.— Results from separa- 
tion of the slough. Blood present in intestine. 

Mesenteric Glands. — Hyperaemia and, later, hyperplasia and swelling 
occur ns in intestinal lymphoid tissue. Necrosis and absoiption 
follow. Foci of necrosis common. Glands in mesentery at lower 
end of ileum especially involved. Suppuration very rare. 
Rupture of gland extremely raire : may cause peritonitis or 
fat^ haemorrhage. 

Spleen. — ^Enlarged invariably in early stages. Increase moderate. 
Weight over ij lb. uncommon. Soft consistency. Changes 
similau: to glands : hyperaemia and, later, hyperplasia, returning 
to normal about fourth week. Rupture very rare. Infarcts not 
common. Typhoid bacilli scattered throughout, often in clumps. 

Bone-xnarrow. — Changes very similar to those in lymphoid elements. 

Liver. — H3rperaemic. Swollen in early stages only. Some pauren- 
chymatous and fatty degeneration of liver cells. Foci of leuco- 
cytes and sometimes of lymphoid cells not uncommon. Typhoid 
bacilli frequently present. Liver abscess extremely rare. 

Gall-bladder. — Cholecystitis may occur, but rare. {See also 
Carriers, p. 3.) 

Kidneys. — Cloudy swelling usual. Acute nephritis occaisional. 
Rardy miliary abscesses. B. typhosus and B. coli may be present. 

CYSTITIS occasionally occurs : due to B. typhosus or, more com- 
monly, B. coli. 

Respiratory System. — 

LUNGS. — Bronchitis practically invariable in early stages. Follow- 
ing also occur : (i) Lobar pneumonia, early or late in the disease : 
in 5 per cent of fatal cases. (2) Hypostatic congestion smd splen^a- 
tion : late stages in feeble patients. (3) Heemorrhagic infarction. 
(4) Fibrinous pleurisy ; empyema rare. (5) Gangrene and abscess 
of lung : occasional termination of pneumonia. 

FAUCES. — Ulceration of larynx due to presence of typhoid baci^ 
occurs rarely. Occasionally : oedema of glottis ; diphtheroid 
conditions of phar3nix and lar3nix. 

Circulatory System. — 

HEART. — ^Endocarditis and pericarditis rare. Ulcerative endo- 
carditis usually due to pyogenic organisms, but typhoid bacilh 
have been isolated. Myocarditis not infrequent : muscle soft, 
pale, and flabby. Fatty and granular degeneration common. 
Zenker's hyaline degeneration rare. 
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Typhoid — ^Morbid Anatomy — Circulatory System, ccmtinueA. 

■ BLOOD-VESSELS.— Thrombosis of veins, especially left femoral, 
not uncommon complication. Changes in the arter es are slight. 
Nervous System. — Organic changes rare. Meningitis extremely 
rare. • 

Voluntary muscles. — Zenker’s hyaline degeneration may occur. ' j 
Condition not confined to t3rphoid fever, but very rare in other 
febrile states. Affected muscles may rupture. Abdominal 
muscles, adductors of thigh, and pectorals most common. 

SYmPTOMS. 

A general description of the symptoms is given here. In the next 
section are considered the modes of onset, and the special features and ' 
symptoms, complications, and sequelae, according to the various 
systems. 

An ordinary attack of typhoid fever is generally described as con- 
sisting of : period of incubation ; period of onset ; the febrile period, 
divided into, and referred to as, the first, second, third week, etc. 
(usually three weeks) ; and convalescence. The changes in the 
symptoms, and the complications and sequelae, often agree with these 
periods very closely ; but they must not be considered as hard-and- 
fast divisions. 

Period of Incubation. — Commonly lo to 15 days. Ordinary limits ^ 
5 to 23 days. Extreme limits 3 days (culture swallowed) to 4 
weeks and upwards. 

Symptoms of lassitude commence, and period merges into next stage. 
Period of Onset. — Onsei is insidious. Very rarely abrupt. 

INITIAL SYMPTOMS. — (i) Headache : most common symptom, 
persistent and severe. (2) Weakness and languor. (3) Abdominal 
pain. (4) Diarrhoea or constipation. (5) Anorexia. (6) Epistaxis. 

(7) Chilly sensations (definite rigors uncommon). All these are 
common. 

Symptoms become more severe. Patient takes to bed. Date of 
onset and division into weeks is usually reckoned from day of 
taking to bed, or estimated from temperature chart. 

First Week. — (i) Appearance'. Cheeks flushed; eyes bright; 
tongue furred. Slight deafness common. (2) Headache rarely 
absent. May be slight mental confusion. (3) Bronchitis almost 
invariable ; crepitations at both bases ; cough usually slight. 

(4) Abdomen teader and slightly distended. (5) Bowels : Diarrhoea 
or constipation. (6) Temperature rises steadily by 'steps’. On 
evening of fourth day reaches 103°. (7) Pulse : {a) Rate slow 

compared with temperature — in adults rarely exceeds 105 ; (6) 

Low tension — more commonly dicrotic than in any other fever. 

(8) Between seventh and tenth day, three important events occur : 

(a) Spleen becomes palpable ; (6) Rash appears ; (c) Agglutina- 
tion reaction becomes positive. 

Second Week — ^Mental torpor. No headache. Expression dull. 
Pale face, with occasional flush, dilated pupils, and dry lips form 
characteristic appearance. Deafness often marked. Temperature 
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remain*; con<;t;uUly liii^h. Puhr may remain slow: usually 
become*; more raj)i(l ; no lom;cr dicrotic. Tongue Ciry. Abdominal 
symf'lomi incrca*-e. C«)n‘.lipatjon obstinate. H diarrhoea, stools 
resemble ' jiea-soup'. Dohrium in severe eases, especially at 
niehl. 13i*.;th may occur with pronounced nervous svmptoms. 
Ha morriiaiie and iierforation may occur towards end’ of week. 

Third Week. -/Vt.-'e/ of dangerous comphcatlons. In ordinary 
case*;, jjeiier.d '.ymplom** remain as in second week. Loss of flesh 
and t; '.I’.uc'i now marked. Temperalute becomes irregular, with 
motniiu' remi- sions. and commences to decline, l^ulsc no to 130. 

t'NI*.\Vf)CK.\HLM SV.MI’TOMS — (i) Mental symptoms pro- 
nounced: 'typhoid stale’ or delirium. (2) Temperature remains 
hr.:h or rue*' {.tt Cardiac weakness: pulse very rapid or 
irre*jular. (.*,1 I'ulmonary complications: pneumonia, hypo- 
st.atic coritte.tiori (sj I*..vtrcme weaktic.ss. 

Sri*XIAL l>.\NCtl*..KS. due to sep.aration of .sloughs. — (i) Haimor- 
thai’.e. (2) rerlor.iti'iii 

In mild ca'**s, symjitoin- subside 

Fourth Week.- ■ 

IN 0KI)1N.\KV (‘.ASKS.— Conv.alcsceiicc commences: Appetite 
returns ; often ravenous. Tempetatuie gradually becomes normal. 
Tongue cle.ins. Mental ami abdominal symptoms subside. 
Ctemral condition is; extremely wc.ak. 

IN SKVh-UM C.'\S1'.S. — (General aggravation of symptoms. 
’'I'yphoid .state' may occur: Face cyanosed ; clammy perspira- 
tion ; dry fissured tongue ; sorde.s of lips ; delirium, muttering 
or frerjue’ntly resths*., or 'coma vigil’ ; incontinence of urine and 
f.i ces ; lungs congested ; rapid, feeble pulse, often irregular. 

SrKCIAI. D.\NGHK.^. — raihire of hc.art. Secondary* complications. 

Fifth and Sixth Weeks. — In ordin.aiy* cases, general progress. In 
protracted cases, convalescence commences. liclapscs, rccru- 
ne'cences, eompheations, and sequcler may occur. 

SPECIAL FEATURES AND SYMPTOIVIS. 

IVIodcn of Onset. — Onset usually insidious. Localization of sym- 
ptoms to one system not uncommon at onset : extremely deceptive, 
and diagnosi.s’ililiicult ; onset may be acute in the.sc types. 

The variations from the normal onset may be grouped thus: — 

1. WITH PULMONARY SY.MFfOMS.— Clinical types: («) Lobar 

pneumonia : pneumo-typhoid ; commonest form of localiza- 
tion. (/>) Acute picutisy: plcuro- typhoid, (c) Bronchitis’. 
exaggeration of common initial bronchitis. 

2. wrril NERVOUS symptoms.— C linical types: («) Headache 

of exceptional severity, (ft) Facial neuralgia, (c) Delirium, 
cspeciallv in ambulatory forms. (rf) Mania and mental 
symptoms, [e) Symptoms of cerebrospinal meningitis, rare, 
mostly in children, occasionally simulating basal meningitis. 

3. WITH’GASTRO-INTESTIKAL symptoms.— C linical types: 

(a) Acute gastritis. Incessant vomiting, (ft) Appendicitis. 
May be closely simulated, (c) Diarrhoea. 
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Typhoid — ^Modes of Onset, continued. 

4. WITH ACUTE NEPHRITIS. . 

5. AMBULATORY OR LATENT FORMS.— Patient may fight 

the disease' and remain at work until symptoms and signs of 
the ‘second week' are present. Subsequent course often very 
severe. Delirium common. Mortality high. Rarely, ■perfora- 
tion or hamorrhage from the bowels is first symptom. 

Facial Aspect. — ^In first week, eyes bright and cheeks flushed. 
Later, with mental torpor, the eyes become dull. 

Fever. — 

1. TYPICAL COURSE.— 

Stage of Onset and First Week. — ^Temperature rises by 
‘steps', the evening rise being about 2“, and the morning 
fall about i'’. Approaches 104° on evening of fourth day. 
Fastigium (maximum) at end of week : usually about 104°. 
Second Week. — ^Temperature steady. Daily variations slight. 
Third Week. — Temperature becomes remittent, and falls by 
‘steps’. The morning temperature shows increasing falls 
for two or three days, while the evening rises to its previous 
height. Then the evening temperature ^so falls progressively. 
Evening temperature reaches normal in fourth week : morning 
temperature a few days previously. 

2. VARIATIONS DURING ACUTE STAGES.— 

a. Temperature often High when first Observed : 'steps' 

, in rise having occurred previously. 

b. Rapid Rise to 103 *-104° may occur with rare initial rigor, 

or with lobar pneumonia or localization of symptoms. 

c. Sudden Fall important. Occurs with : (i) Intestinal 

hcemorrhage : rapid anaemia, collapse. (ii) Perforation : 
rises again as peritonitis develops, pulse rapid. FLapid but 
not sudden fall, occasionally with severe nervous symptoms. 

d. In Mild Cases, temperature may fall rapidly in second 

week, or be abbreviated or -modified to all degrees. 

e. In Severe Cases, febrile period may persist for many weeks. 

/. Rise during Course may occur with : (i) Increasing 

severity ; (ii) Lobar pneumonia or other complications. 
Hyperpju-exia, above io6“, of serious prognosis. 

Aspirin usually causes sudden fall followed by rapid rise. 

3. POST-TYPHOID VARIATIONS.— 

а. Relapses and Recrudescences [see Relapses, p. 20). 

б. Persistent Fever during Convalescence. — ^Evening rise 

may persist several weeks in weak patients. In absence of 
symptoms, and of bacilli from excreta, may finally be 
disregarded. 

c. Persistent Hypothermia during Convalescence. In 

weak patients. Is of no significance. Subnormal morning 
temperatures common. 

Rigors.— Not common. In general, a rigor suggests a complication, 

and repeated rigors an error of diagnosis. Occurrence : 

at ONSET. — Rare. Repeated rigors, very rare. 
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2. AT INTERVALS throughout the febrile stage. Rare. May- 

be sweating ('sudoral form'), and simulate malaria. Occasion- 
ally severe rigors in later stages, ascribed to slight sepsis. 

3. AT ONSET OF COMPLICATIONS.— Pneumonia, pleurisy, 

and venous thrombosis ; occasionally -with perforation or 

haemorrhage. 

4. WITH ANTIPYRETIC DRUGS. 

5. OCCASIONALLY AFTER BATHS AND SPONGING. 

Bash. — 

Time of Appearance. — Seventh to tenth day. 

Frequency. — About 70 per cent of cases. Less frequent in 
children. 

Site. — ^Abdomen and chest commonest, then back and thighs. 
Face, hands, and feet very rare. 

Characters. — ^Rose-red, slightly raised, flattened papules. 
Disappear entirely on pressure, and reappear rapidly on 
release. 

Size. — 2 to 4 mm. , 

Number. — ^Usually scanty and widely scattered. Frequently 
less than a dozen. Appear in successive crops, persist about 
three days, then fade, leaving slight brownish stain. Number 
of spots bears no relation to severity of attack. 

VARIATIONS IN THE RASH.— 

Occasionally very profuse. 

Rarely, appears first in a relapse, or after subsidence of fever. 

Puipuric spots may occur. Very rarely a true haemorrhagic 
. typhoid fever. 

Spots occasionally vesicular. 

OTHER ERUPTIONS.— 

MACULiE Cerule^ or Peliomata. — Occur with rash. Slate- 
coloured spots, about twice the size of rash. Always scanty ; 
usually on thighs, abdomen, or chest. Are caused by lice : 
ascribed to pigment in the salivaiy glands of -the louse : 
occur, though rarely, in other febrile conditions. 

SuDAMiNA and Miliaria. — ^Not infrequent -with sweats. 

Erythema. — Occasionally in first week. May occur inde- 
pendently of drugs. 

Herpes. — ^Very rare. 

Skin — ^Various Lesions. — 

ODOUR. — Of 'abdominal' character in severe cases. 

SWEATS. — usually dry. Sweats may follow cold baths, Md 
occur -with venous thrombosis, hEemorrhage, or perforation. 
Occasionally repeated sweats and rigors throughout course. 

BEDSORES.— In severe cases tend to form rapidly. 

CEDEMA. — May result from : (i) Venous thrombosis ; (2) Ansemia 
and weakness— bilateral ; {3) Nephritis— very rare. 

NOMA and GANGRENE OF SKIN.— Very rare. 

BOILS. Not uncommon, but usually in convalescence. Frequent 

after cold baths. Obstinate, but rarely dangerous. Due to 
streptococcus or staphylococcus, not to B. typhosus. 

hair. Often falls out during convalescence of severe cases ; 
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Typhoid — Skin Lesions, cmitinued. 

usually avoided if hair cut short in early stages. Grows again as 
before. Permanent baldness very rare. 

LINEiE ATROPHICiE. — ^May resemble results of pregnancy. 

Blood Changes. — Changes in leucocytes of diagnostic importance. 

LEUCOCYTES. — (i) Leucopenia throughout course. Frequently 
under 4000. (2) Lymphocytes relatively increased. Polynuclear • 

leucocytosis occurs with peritonitis or septic complications. 

ERYTHROCYTES AND HAEMOGLOBIN. — Progressive second- 
ary anaemia. Rarely severe until third week. 

Changes persist into convalescence, and gradually disappear. 

Circulatory System. — ^The most important phenomena are : — 

For Diagnosis. — (i) Pulse-rate relatively slow and often 
dicrotic in first week ; (2) Blood-pressure low and tends to 
fall . Also leucopenia with relative l3miphocytosis. 

For Prognosis. — Rapidity and irregularity of pulse. 

Complications. — Venous thrombosis. Cardiac weakness. 

Sequela. — Disordered action of the heart. 

THE PULSE.— 

First Week. — (i) Rate : In adults, rarely exceeds 105, even 
with high fever. Usually 85 to 95. This relatively slow 
pulse is very constant and of importance in diagnosis. In 
children more rapid. In severe cases with high temperature, 
may be rapid throughout : prognosis serious. (2) Character : 
Dicrotic pulse common. 

Subsequent Weeks. — Frequently more rapid, no to 130, and 
smaller, but may remain slow throughout. Not dicrotic. 

Convalescence. — Bradycardia common, about 50. May be 
extreme, but is of no importance. Rarely tachycardia. 

THE HEART.— 

Heart Sounds usually normal. Cardiac dullness not increased. 

Myocarditis in severe cases : feeble first sound, and soft 
systolic murmur audible at apex and pulmonary area. In 
grave conditions, irregularity, etc., occur, as in cardiac 
exhaustion : of serious prognosis. 

Endocarditis and Pericarditis rare. Latter mainly in 
children or -with pneumonia. 

During Convalescence. — ^Any form of Disturbance of the 
Cardiac Contractions (q.v.) may occur, especially after 
severe attacks, or with predisposing causes. Rare. 

BLOOD-PRESSURE. — Characteristically low. Systolic pressure in 
earliest stage no to 125 mm. Hg. Falls in second week to 
90 to 100 mm., remaining low until convalescence. With 
hsemorrhage may be rapid fall. Rises with perforation. 

THROMBOSIS OF VEINS. — One of the common complications. 

Frequency. — In 2 to 3 per cent. 

Time. — During third Aveek or later. Not uncommon when 
temperature normal : may follow a slight exertion. 

Site.— Lower extremity Avith fcAv exceptions. Left femoral 
vein forms 50 per cent of cases. Probably predisposed to 
by pressure of right iliac artery. 
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Symptoms.— (i) Rise of temperature. Rigor common : may 
be sweating. (2) Sudden pain at and near site. May be 
p^artial degree of collapse, suggesting perforation. (3) 
Thrombus usually palpable (examine gently). (4) Swelling 
of extremity follows. (5) Leucocytosis usually present. 

Prognosis. — Good. Death from pulmonary embolism very 
rare, with proper treatment. Tendency to slight oedema 
prolonged, and varices frequent. Gangrene very rare. 

Pulmonary Embolism from small emboli probably not very 
rare : dyspnoea, pain, and slight signs in lungs. 

Cause uncertain. Coagulability of blood may be increased. 

THROMBOSIS OF ARTERIES. — ^Very rare. Extremity becomes 
blue and pulseless. Recovery usual. Gangrene rare. 

Digestive System. — 

APPETITE. — ^Lost early. Returns with convalescence, and 
becomes ravenous. 

THIRST. — Constant. Must be gratified. 

TONGUE. — ^Furred. At onset, thin moist fur, which gradually 
thickens. In ordinary cases dry in second week. In mild cases, 
moist throughout. Cleans in fourth week or in convalescence. 
Saliva diminished. In severe cases : (i) Tongue dry, with brown 
fur ; (2) Sordes on teeth and lips. Mouth must be kept clean. 

PAROTITIS. — Rare, but mortality high. Frequency i per cent. 
Chiefly in third week of very severe cases. Very rare when mouth 
properly treated. Usually unilateral. Generally suppurates ; 
may be extensive sloughing. Origin : probably extension of 
inflammation along Steno’s duct. 

CANCRUM ORIS. — Very rare. Only in children. Is painless, 
and commences on mucous surface. Recovery exceptional. 

PHARYNX. — ^May be congested. Membranous pharyngitis : rare, 
only in cases otiierwise serious. T3q)hoid ulceration not known. 

OESOPHAGUS. — ^True typhoid ulceration may occur : very rare. 
Dysphagia. Stricture may follow. 

GASTRIC SYMPTOMS.— Slight. Nausea and vomiting rare. 
Occasionally severe and obstinate at onset. After first week 
vomiting extremely rare, and suggests complications — e.g., 
peritonitis, nephritis. Haematemesis very rare : of septic origin. 

Abdominal Symptoms. — 

GROUPS.— (i) Pain and tenderness; (2) Distension and 
meteorism; (3) Diarrhoea; (4) Constipation; (5) Spleen; (6) 
Haemorrhage ; (7) Perforation of ulcer ; (8) Liver. 

PHENOMENA OF MOST IMPORTANCE.— 

For Diagnosis. — ^Abdominal tenderness ; palpable spleen ; 
diarrhoea and 'pea-soup' stools. 

Complications. — ^Haemorrhage ; perforation of ulcer. 

For Prognosis. — Severe diarrhoea ; marked distension ; and 
above complications. 

Sequelje. — Gall-stones ; 'typhoid carriers’. 
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Typhoid — ^Abdominal Symptoms, continued. 

1. ABDOMINAL PAIN AND TENDERNESS.— 

Tenderness at Onset usually present. Pain rarely severe. 
Diffuse, umbilical, or in right iliac fossa. 

Pain during Course less common. Constantly with periton- 
itis, rarely with haemorrhage, occasionally with diarrhoea or 
constipation, or with pleurisy, thrombosis, or distended 
bladder. Cause frequently indefinite. 

2. ABDOMINAL DISTENSION. — Meteorism or Tympanites : Due 

to loss of tone of muscular coats of intestine or stomach. 


Moderate degree common, and of little importance : on palpa- 
tion feels doughy. If severe, prognosis bad : distension impedes 
heart and lungs and favours perforation : occurs also in 
peritonitis. Gurgling in caecum very common : of little 


importance. 

3, DIARRHOEA. — Note : Diarrhoea with ' pea-soup ' stools is a 
characteristic symptom, but occurs in less than 50 per cent of 
cases, and with modern avoidance of purgatives is considerably 
less common. Profuse diarrhoea is most common in severe 


cases. 

Time of Onset and Duration. — ^Present from beginning, ■ 
and persists throughout in about one-third of cases. May 
develop in second week. May alternate with constipation. 
Cause. — Catarrh of gut, especially of large intestine. No 
relation between diarrhoea and extent of ulceration. 
Number of Stools. — ^Varies : three to ten daily. 

Character of Stools. — ^Thin, large quantity. At first of 
normal colour; after a few days comparable with ‘pea- 
soup’. Reaction alkaline. Odour offensive, especially in 
children. On standing, separation into two layers, fluid 
above, semi-solid below. Mucus scanty. Shreds from 
sloughs are very rarely recognizable. Defaecation painless. 
T^^hoid bacilli rarely present before end of first week. 

curds, a sign of defective digestion, must be watched 
for. (Stools of closely similar nature occasionally occur in 
children apart from typhoid fever.) 

4. CONSTIPATION. — As frequent as diarrhoea, or more so. May 

occur with advanced ulceration. (Mortality in general is lower 
in cases with constipation than with diarrhoea.) 

5. SPLEEN. — Becomes palpable at beginning of second week in 

70 per cent of cases. Especially in children. In elderly patients 
not so constant. Gradually subsides during third week. 
Palpable area small ; often only tip. Recognition of enlarge- 
ment by percussion alone is uncertain. 

6. HEMORRHAGE. — Serious and important complication. 

Frequency. — In 6 to 7 per cent of cases. Incidence increases 
■with age, rarer in children. 

Time of Occurrence. — Between end of second and beginning of 
fourth week, the time of separation of sloughs. In ‘ambu- 
latory’ type, may be first definite symptom. [Note : Slight 
haemorrhage from , congestion may occur in first week* 
unimportant except for diagnosis.) ’ 
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Symptoms. — Kight hemorrhage may occur -without symptoms, 
except melaena : important, as severe hsmorrhage often 
follows. In severe haemorrhage, symptoms are : — 

а. Sudden onset : ivithout warning. 

б . Sensation of faintness, followed by pallor and symptoms 

. of collapse. Restlessness, sighing respiration, cold 
sweat, vomiting, and, wi& large haemorrhage, rapid 
easeniia.. Pain variable, absent or severe. No 
distinctive physical signs in abdomen. 

c. Rapid fall of temperature : frequently subnormal. 

d. Pulse small, rapid, and running. 

e. Blood-pressure falls, often So to 90 mm. Hg. 

/. Stools, bright blood or tarry. Passage often delayed 
from hours to one or two days after haemorrhage. 
Death may occur before passage. 

g. Quiet delirium or mental 'wandering' is common. 
Haemorrhages not uncommonly repeated ; may be num- 
erous. 

Leucocytosis occasionally present. 

Prognosis. — Always serious. Single haemorrhage rarely fatal. 
Mortality, about 20 per cent with repeated or profuse bleeding. 
Peritonitis from perforation may follow (in about 20 per 
cent). Cause of death in 5 to 10 per cent of fatal cases. 

7. PERFORATION OF TYPHOID ULCER.— 

Frequency. — Occurs in 3 to 4 per cent of cases. Causes 

. 25 per cent (at least) of deaths from typhoid. Commoner in 
men than women. 

Age. — ^R are over 40 years, and in young children. 

Time of Occurrence. — ^Usually in third week. Very rare 
earlier. Not infrequent in fourth or even fifth week if 
pyrexia persists. Very rare when temperature normal. 

Site. — Usually in ileum ; commonly within 12 inches of 
ilcocscal valve. Occasionally in sigmoid and appendix. 
Rarely in other sites. May be several perforations. 

Cause of Perforation. — Separation of sloughs : slough often 
adherent to edge of perforation. Perforation may be pin- 
point, or, less often, extensive from separation of large slough. 
Errors of diet, purgatives, sudden movements of body, etc., 
are oft-quoted exciting causes, but with present-day careful 
treatment are rarely present. Rupture of gut from intestinal 
distension is extremely rare. Necrosis of peritoneum or 
drag of adherent slough is cause almost invariably. 

Previous Course of Attack. — Usually severe', particularly 
with diarrhoea and wth tympanites : associated vdth 
haemorrhage not uncommonly. May occur in mild attacks. 

S-vjrPTOMS. — ^Three stages often recognizable : (a) Shock 

immediately on perforation ; {b) Latent period or 'period of 
repose ' ; (c) Symptoms of general peritonitis. 

a. Symptoms on Occurrence of Perforation . — 

i. Sudden severe abdominal pain. In lower abdomen, 
usually in or near right fossa. Generally in 
paroxysms. 
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Typhoid — ^Abdominal Symptoms, continued. 

ii. Sudden change in constitutional and local condi- 
tions, with signs of shock. Temperature often 
falls temporarily : pulse and respiration more 
rapid : cold sweats : occasionally vomiting : 
may be rigor. Abdominal tenderness marked i 
may be local rigidity and muscular spasm ; 
movement diminished. Blood-pressure rises. 
Bowels may be moved slightly. 

b. Latent Period. — Above symptoms often subside in one to 

two hours, and for a period of a few hours, while peri- 
tonitis develops, practically no s3miptoms may be 
present. May be extremely deceptive. Period of repose 
not always present, or incomplete, and the preceding 
and following stages merge. 

c. Symptoms of General Peritonitis (q.v.) develop. — If 

temperature has fallen initially, it usually rises again 
rapidly. Leucoc3rtosis usually present : important in 
diagnosis, but may be absent. 

Diagnosis. — Usually not difficult. From : («) Hamorrhage : 
abdominal symptoms slighter, and blanching. May be 
very difficult, and may coexist. [b) Appendicitis : difficult, 
but differential diagnosis unimportant, (c) Phlebitis of 
iliac veins ’ very rare, {d) Peritonitis from other causes : 
very rare — e.g., rupture of mesenteric gland, typhoid 
septicaemia, or inflammation spreading through gut. (e) 
Intestinal colic : attacks may occur during convalescence, 
usually associated with constipation. 

With extreme toxaemia, perforation may occur without 
symptoms, and be found at autopsy. 

Treatment. — Immediate operation. Mortality very high, but 
diminishing with early diagnosis and improved surgery. 

8. LIVER. — Lesions rare. 

Acute Cholecystitis. — Symptoms : Pain, tenderness, and 
rigidity over gall-bladder. May be a tumour. Jaundice not 
constant. Result : recovery, suppuration, or rupture and 
peritonitis. Typhoid bacilli may be isolated in pure culture. 
Cholecystitis from typhoid bacilli may occur many years 
after attack. 

Gall-stones. — ^Not during attack, but subsequently occur 
more frequently in persons who have had typhoid, o\ving 
to persistence of typhoid bacilli in the gall-bladder. 

Jaundice. — Definite jaundice is very rare. 

Abscess of Liver. — Extremely rare. Due to secondary 
pyogenic infections. Never from typhoid bacilli. 


Respiratory System. — 

^^OUPS.— -(i) Epistaxis ; (2) Bronchitis ; (3) Lobar pneumonia ; 
W) Pleurisy ; (5) Hypostatic congestion. Less common : (6) 
; {7) Pulmonary embolism ; (8) Laryngitis. 
PHENOIMENA OF MOST IMPORTANCE.— ' ^ ® 

For Early Diagnosis. — Bronchitis ; epistaxis. 
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Complications. — Lobar pneumonia in second or third week; 
h3:postatic congestion. 

1. EPISTAXIS. — Frequent early sjrmptom : occurs in about 20 

per cent : commoner in ^phoid than in any other fever. 
Rarely serious. 

2. BRONCHITIS. — Important in diagnosis. Presence at onset 

almost invariable. Physical signs : Crepitations at bases. 
S3niiptoms slight, cough rarely troublesome and complaint rare. 
Lessens in second week. Not specially marked in fatal cases. 

3. LOBAR PNEUMONIA. — May occur at two stages : — 

a. At Onset. — Rare. Illness may commence as typical lobar 

pneumonia : more frequently onset somewhat insidious. 
Progress : Defervescence usually does not occur, but 
occasionally there is a crisis, with subsequent rise. 
Clinical aspect alters. Pulmonary symptoms subside 
gradually, and intestinal symptoms become prominent. 
' Condition may become typical of typhoid, or spots, 

and agglutination reaction may decide diagnosis. In 
absence of spots diagnosis often difficult until late in 
course. Empyema apparently never follows. 

b. As Complication in Second or Third Week. — Considerably 

commoner than at onset. Occurs in 2 to 3 per cent of cases 
and in 5 per cent of deaUis, case-mort^ity being about 
30 per cent. Typical symptoms and rusty sputum usually 
absent : condition recognized by rapid respiration, 
cyanosis, physical signs, and often increased pyrexia. 
Occurrence of ‘typhoid state’ during ordinary lobar 
pneumonia must not be confused ivith these conditions. 
Etiology is doubtful. Tjqihoid bacillus frequently isolated 
from lung at autopsy, and from lung puncture during life. 
Pneumococcus probably always present. 

4. PLEURISY. — Not common : in i to 2 per cent. May occur : — 

a. At Onset. — Illness commences apparently as acute pleurisy, 

and, later, clinical condition alters, as ivith lobar pneu- 
monia. Usually fibrinous ; effusion is rare, and pus is 
extremdy rare. 

b. As Complication in Later Stages, most commonly during 

convalescence. — Symptoms of pleurisy less acute, but 
empyema usually follows, and B. typhosus may be present 
in pus. 

5. HYPOSTATIC CONGESTION.— Not uncommon in later periods. 

Prolonged recumbent position renders it frequent in feeble 
patients. Usually in severe attacks. Symptoms very slight 
or none, condition being discovered by examination. Physical 
signs '. Impaired resonance at bases, feeble breath-sounds and 
vocal resonance ; rfiles may be numerous. Mortality very high. 

6. BRONCHOPNEUMONIA.— Usuaffy only as a terminal event: 

present in a considerable percentage of autopsies. 

7. PULMONARY EMBOLISM.— Rarely, in later stages with 

venous thrombosis. 

8. LARYNGITIS.— True typhoid ulceration occurs, though rarely. 
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Typhoid — Special Features and Symptoms, continued. 

Nervous System. — ^The mental state is practically always affected, 
often profoundly, in all but very mild cases, and frequently for a 
period subsequent to attack. In febrile stage in ordinary forms, 
there is mental dullness with stupor or mild delirium. Sleep is 
almost continuous, insomnia being a severer condition. Can be 
roused without resentment. Mental condition also affected by 
the headache of onset and by the usual deafness. 

The various changes can, in general, be referred to three stages : 

(i) At onset ; (2) Febrile and toxic period ; (3) Convalescence. 
MEMORY. — At onset, memory usually deficient, and patient's 
record of onset unreliable. Subsequent to attack, all memory of 
illness often lost, or a hazy recollection of a few incidents. Memory 
is impaired during convalescence. 

DELIRIUM. — Rarely absent in severe cases. 

1. At Onset. — Not common. In rare cases, during prodromal 

period and stage of onset (especially in 'ambulatory' form), 
confusion or delirium may be earliest symptom ; subject 
may wander far, do strange acts, or even be maniacal. 

2. In ]^brile Period, during second and third weeks or 

subsequently. Various t3q>es : — 

a. Quiet delirium and stupor. Easily roused temporarily. 

b. Restless and obstinate delirium without violence. 

May attempt continuously to get out of bed. 

c. Low muttering delirium, in severe attacks, 

d. Delirium tremens in drunkards. Apart from this, 

violent delirium is not common. 

e. Coma vigil : Patient lies with open eyes, muttering 

and oblivious to surroundings. Incontinence of 
urine and faeces. Tremors of lips, tongue, and 
limbs. Twitching of fingers (carphologia) . Picks 
at bed-clothes (subsultus tendinum). Is a sign, of 
extreme toxaemia, and mortality very high. 

Suicidal tendencies may be present even in mild delirium. 
TYPHOID PSYCHOSES.— 

1. Delirium and mental changes of onset and of febrile period, 

as above. (Delusions arising in febrile period occasionally 
persist into convalescence.) 

2. Asthenic Psychoses of Convalescence. — ^More common 

after typhoid than other fevers. Some weakening of 
memory, and even of intelligence, may persist for many 
months : full mental powers frequently not regained under 
twelve months, but complete recovery with time. 
'Post-typhoid Insanity’. — Dementia and various forms of 
insanity, such as monomania, may occur. Recovery 
is almost invariable. 

'Post-typhoid Neurasthenia’. — ^May continue for .months 
or years and completely prevent mental application. 
Most severe in neurotic persons, especially if convales- 
cence shortened and return to work hurried ; in rare 
instances, may then be permanent. 

Hysteria. — ^May occur : rarely serious. 
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MENINGEAL SYMPTOMS.— 

1. Meningism. — Symptoms suggesting local affection of 

meninges may be extremely marked. More common in 
children. Usually at onset, very rare during course. Due 
to congestion ; no gross anatomical lesions present. 

Symptoms. — Severe headache, photophobia, head re- 
traction, t\yitching of muscles, and, rarely, convul- 
sions. Facial herpes not uncommon. Meningeal 
symptoms gradually subside, and those of typhoid 
develop. Degree of symptoms bears no relation to 
severity of attack of t^hoid fever. At onset, always 
diagnosed as meningitis. 

2. Meningitis. — ^Veryrare. Occurs late in disease. Occasion- 

ally tuberculous or diplococcal. 

CONVULSIONS. — ^Very rare. Causes various. May occur at 
onset, in children, or may result from meningism, or meningitis. 
PERIPHERAL NEURITIS, etc. — ^Peripheral neuritis occurs late 
in disease or during convalescence. Severe pain and swelling in 
affected area ; most frequently extensors of lower extremity. 
‘Tender Toes’. — Cause doubtful: may be due to local 
neuritis, or possibly neurasthenia. Tips of toes extremely 
sensitive to weight of bed-clothes ; no swelling. 

Painful Cramps. — ^Not uncommon, especially in calves. 
Probably a myositis ; rarely, perhaps, thrombosis of veins. 
RARE NERVOUS SYMPTOMS.— 

Multiple Neuritis. — Very rare. During convalescence. 
Rarely fatal. 

Aphasia. — Occurs rarely in children. Prognosis good. 
Hemiplegia. — ^Probably due to thrombosis. Aphasia is gener- 
ally present. 

Special Senses. — 

EYE, — Affections very rare. Loss of accommodation occasionally 
during convalescence. Conjunctivitis, optic neuritis, or retinal 
haemorrhages may occur. 

EAR. — ^Temporary deafness almost a constant symptom in early 
stages. Otitis media in about 3 per cent of cases. Serious 
results rare. 

Renal System. — 

CHANGES IN THE URINE. — Common febrile characteristics are 
present : excretion of chlorides diminished. Polyuria frequent 
during convalescence. 

Abnormal Constituents. — Albumin and casts (see below). 
Acetonuria without glycosuria may occur late, probably 
froip starvation. Glycosuria occasionally during convales- 
' cence. (Ehrlich's diazo-reaction is of little value.) 
RETENTION OF URINE.— A frequent early symptom. May 
cause* abdominal pain. Suppression of urine is rare. 
ALBUMINURIA. — Occurs in following conditions:— 

I, Febrile Albuminuria. — Occurs in majority of cases. 
Amount of albumin small. A few hyaline casts may be 

2 
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Typhoid — Renal Symptoms, continued,. 

present. Most common in second week. May persist 
through convalescence. Kidney not permanently affected. 

2. l^l-E.pmaTts.—Nephyptyphoid is very rare. Ordinary sym- 

ptoms of typhoid fever often slight and diagnosis very 
difficult. Is usually a transient hsemorrhagic nephritis 
without oedema. Chronic nephritis as sequel is very rare. 

3. Pyuria. — ^F rom cystitis or pyelitis. 

BACILLURIA, CYSTITIS. AND PYELITIS.— 

Bacilluria from t3rphoid bacilli occurs frequently : about 20 
per cent. Rarely before third week. Pus or albumin 
usually present. Urotropine is partial preventive. Persist- 
ence after normal convalescence is rare. Cystitis usually 
caused by B. coli ; occasionally by typhoid bacillus. 

Generative System. — 

ORCHITIS. — Rare. During convalescence in young adults. 

Atrophy unusual. 

MASTITIS, OVARITIS, occur rarely. 

Osseous System. — 

PERIOSTITIS may occur, usually in ribs or long bones. Painful 
node forms. Occurs in about i per cent. May subside or abscess 
form, 

BONE LESIONS. — Abscess of bones' may occur during convales- 
cence, or more often subsequmitly, even many years later. Tibia, 
ribs, and femur most common sites. Onset with severe pain, 
redness, and swelling. Formation of abscess slow; recovery 
tedious ; recurrence frequent. Pus usually contains typhoid 
bacillus, either in pure culture or with pyogenic organisms. 

ARTHRITIS, — ^Monarticular or polyarticular. Hip most common, 
'Typhoid dislocation of hip' may occur spontaneously. 

‘TYPHOID SPINE’. — Characterized by severe pain in lumbar 
and sacral regions. Almost confined to males of 15 to 30 years. 
Onset during convalescence, frequently after mild attack. 
Generally preceded by achin'g in back. Severe pain, often in 
agonizing paroxysms. Spine rigid. May be no physical signs ; 
usually local tenderness. Nervous and hysterical symptoms 
often present, associated with the pain and insomnia. X rays : 
spondylitis and bony changes present in some cases, but not 
invariably. Definite spinal deformity may occur, rarely ; usually 
kyphosis. Suppuration never present. Origin may be a peri- 
ostitis. 

Treatment. — Complete rest. Immobilization of spine by 
jacket. Morphia for pain. Subsequent treatment as for 
fractured ^ine. 

Duration. — One to twelve months. Recovery invariable. 

XVluscles. — ^Zenker’s degeneration may occur {see Morbid Anatomy). 

Post-typhoid Pymmia and Septicsamia.— Some degree of pyjemia 
is not uncommon. 

FURUNCULOSIS. — Often extensive and obstinate. More common 
after cold baths. 
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SUBCUTANEOUS ABSCESSES may result from : General pyamxa 
following furunculosis or bedsores — staphylococcic ; Typhoid 
abscesses — ^bacillus present in pure culture. 

Recurrent chills, late in disease, may be due to slight septic 
infections. 

ASSOCIATION OF OTHER DISEASES AND 
MIXED INFECTIONS. 

Most cases where typhoid fever appears to follow or coexist with 
other diseases are errors in diagnosis. 

Malaria. — May occur with typhoid, but most cases are either typhoid 
or malaria, and not both. There is no specific typho-malarial 
fever. 

Influenza. — ^May coexist during epidemics. Diagnosis of abdominal 

influenza from typhpid may be extremely difficult in sporadic 
cases. 

Tuberculosis.~The following conditions may be recognized : — 

1. T3rphoid fever may simulate tuberculosis. EspeciaUy at onset 

with pleuritic or pulmonary S3miptoms. 

2. Tuberculosis may sunulate t^hoid fever. Especially tuberculous 

meningitis and acute miliary tuberculosis. More rarely tuber- 
culous peritonitis and tuberculosis of deep l}mxphatic glands. 

' 3. Tuberculosis, acute or chronic, and typhoid fever may coexist. 

Tuberculous meningitis occasionally is tenninal event in typhoid. 

4. Pulmonary tuberculosis may follow typhoid fever. Dublin in 
New York finds that the death-rate from tuberculosis in the 
two years following typhoid fever is nearly three times the 
normal : subsequently rate unaffected. 

VARIETIES OF TYPHOID FEVER. 

The variation and complexity of the symptoms and course of typhoid 
fever have resulted in the description of many forms. These depend 
mainly on the exaggeration, modification, and localization of prominent 
symptoms. An unusual symptom may be present throughout an 
epidemic. The more definite varieties are : — 

1. Mild Form. — Symptoms and course often typic^, but greatly 

reduced in severity. In other cases a sdection of typical 
symptoms. Agglutination reaction usually positive. Diagnosis 
may only be possible during an epidemic. Patient may not feel 
iU enough to go to bed. Rarely, the characteristic complica- 
tions and sequelae or relapses may occur and first reveal correct 
diagnosis. 

2 . Abortive Form. — ^May be a few days’ pyrexia and malaise. 

Frequency with which agglutination reaction is positive is un- 
certain. Mild and abortive forms may become ‘typhoid carriers’, 
excreting virulent bacilli. 

3 . Grave Forms. — Severe nervous symptoms and high fever most 

frequent. Prostration may be extreme from commencement 
(adynamic form). 
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Typhoid — ^Varieties, continued. 

Cases with intense localization of symptoms at onset are usually 
severe — e.g., pneumonic forms. 

A general haemorrhagic form occurs very rarely, with, occasional 
recovery. 

4. Ambulatory or Latent Forms. — {See Modes of Onset.) 

5. An ‘Afebrile’ Form is described. Extremely rare. 

Typhoid Fever in Children. — Presents certain differences from • 
that of adults. Such variations, described below, are most 
marked in infancy, and diminish up to lo years of age. After 
this, disease approximates to adult t3^e. 

IN INFANTS UNDER TWO YEARS. — Rare. Diagnosis usually 
suggested by possibility of infection (as in epidemics) rather than 
by symptoms. Confirmed by agglutination reaction or isolation 
of bacillus. Mortality high in cases diagnosed (50 per cent). 

IN CHILDHOOD. — ^Most frequent variations from adult type : — 

Morbid Anatomy. — Intestinal lesions not so marked. Ulcera- 
tion may be absent. In undoubted typhoid, changes may not 
exceed those of simple diarrhoea. 

Mortality. — Lower than adults : about 5 to 10 per cent. 

Onset. — Often sudden. Vomiting is common initial symptom. 
Condition may resemble other gastro-intestinal disturbances 
of childhood. 

Temperature. — Initial rise frequently more rapid, curve less 
t3rpical, duration shorter. Usually higher than in adult cases 
of same severity. 

Pulse. — ^More rapid, but comparatively slow for febrile disease 
in children. Dicrotism rare. 

Rash. — ^Less frequent, and is scanty. 

Spleen. — ^Nearly always palpable. 

General Progress. — Symptoms milder. Condition usually 
stuporose. Marked delirium and nervous symptoms, such 
as ‘ t3rphoid state ’, rare. Meningitis may be closely simulated. 

Complications and Sequelae. — Rare and mild. Hiemorrhage 
and perforation rare. So also otitis media. Chorea not 
uncommon. Temporary aphasia, without organic cause, is 
peculiar sequel : recovery in few weeks. 

Typhoid Fever in the Aged. — ^Incidence rare. Fever not high 
and course usually apical. Pneumonia and heart failure 
common. Mortality high. 

Typhoid Fever in Pregnancy. — Pregnancy gives no immunity. 
Abortion in 70 per cent. 

RELAPSES. 

Occur in about 10 per cent of cases. Frequency varies in different 
epidemics. 
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1. Ordinary or True Relapse. — Occurs after temperature has 

become normal. Average interval five days : rarely exceeds two 
weeks. Diagnosed by presence of two of the triad : (a) Step-like 
temperature ; (b) Rash ; (c) Enlarged spleen. Relapse usually 
shorter and milder than original attack, but in rare instances 
is more severe. May be several relapses, becoming progressively 
milder. Duration seven to twenty-one days : occasionally longer. 

2 . Xntercurrent Relapse. — Occurs before temperature has become 

normal. Often very severe. Complications not uncommon. 

3. Spurious Relapse, Recrudescence. — ^Transient rises of 

temperature of a few hours' to one or two days' duration are not 
uncommon during convalescence. Occasionally connected with 
constipation, too rapid progress with diet, or excitement, but often 
no obvious cause : possibly a mild septic infection. May be slight 
malaise or no symptoms. 

Recrudescences of temperature due to obvious boils, venous 
thrombosis, etc., are not relapses. 

Wo satisfactory explanation for relapses is known, the blood at the time 
being strongly bactericidal to typhoid bacilli. Theories include : 
(i) Original infection with several strains of bacilli, against one or 
several of which immunity is not established, and such strain 
multiplies and causes relapse (Durham) ; (2) Re-infection by bacilli 
lingering in the gall-bladder — ^improbable. 

DIAGNOSI S. 

Methods of Diagnosis. — Typhoid fever is the most common of all 
long-continued fevers. There are three groups of data for 
diagnosis, depending on : (i) Symptoms and signs ; (2) Bagterio- 
log ical examination ; and (3) Serological examination. 

1. SYMPTOMS AND SIGNS. — ^The manifestations are extremely 

variable. No one symptom or sign is characteristic, except 
perhaps the rash. Most suggestive in early stages are : \ (a) 
Insidious onset ; (6) Temperature., curve ; (c) Relatively slow 
pulse ; (d) Headache ; (5) Bronchitis. The typical triad”oI 
t yph oid is : rash, enlarged spleen, and the temperature citne. 
Blood. — ^Leucopenia with relative lymphocytosis. 

2. BACTERIOLOGICAL EXAMINATION.— The isolation 0/ ^ 
^ typhosus is conclusive, but often difficult. {See Bacteriology.) 
^ a. pROH THE Blood. — Initial stage of typhoid is a septicsemia, 

and bacilli are present in the blood : after a few days 
bacilli become localized in internal organs. Bacilli can be 
isolated from blood cultures in first few days, rarely after 
the fifth. Earliest absolute proof of disease. 

6. From the Stools. — ^Not present in early days. Almost 
invariably present later, but isolation not always easy, 
c. From the Urine. — Present in nearly one-third of cases, 
but only in later stages. Rarely in large numbers. 

3. AGGLUTINATION REACTION (Widal).— (a) Positive reaction 

is not obtained before the seventh or eighth day ; agglutinins 
rise rapidly to maximum in third week and then commence 
to faU, at first rapidly, (fc) Reaction is positive in 95 per cent. 
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Typhoid — Diagnosis — ^Agglutination Reaction, continued. 

at least, of cases with clinical symptoms, (c) Positive reaction 
is occasionally delayed until a relapse or convalescence, {d) 
Positive reaction is extremely rare in conditions other than 
t3rphoid. In 'abortive' forms incidence unknown. 

A ‘positive reaction’ represents an increase of agglutinins not 
only above the titre of normal serum, but also above the 
titre which may occur in other diseases. Hence a quantitative 
test is necessary. Complete agglutination in dilution of serum 
1-50 is a positive result. For diagnostic purposes, serum 
should be tested against T.A.B. and B. abortus. 

Difficulties may Arise from : — 

a. Doubtful reactions.-r-Test should be repeated. May be 

too early in disease, or due to production of a certain 
amount of agglutinins occurring in other diseases with 
high fever, e.g., pneumonia, tuberculous meningitis. 

b. Previous antityphoid inoculation. 

c. Paratyphoid infections. {See p. 31.) 


Types of Antigens and Agglutinins — The enteric group of bacijli 
contain (as do other flagellated bacilli) an antigen in the body 
known as somatic or 'O' {ohne Hauch) and an antigen in the 
flagella known as flagellar or 'H' {Hauch). Agglutinins form 
independently to these two antigens and can be separately 
estimated in serum with the respective antigens. 

H AGGLUTININS.— 

1. Are not present in nonnal human serum (rarely, in low titre). 

2. Are specific for one organism, e.g., B. typhosus. Hence, in an 

uninoculated person their presence is proof of infection with 
the homologous organism. 

3. Are produced by inoculation with the vaccine of the organism. 

At any interval after such inoculation may be present and rise 
to high titre : hence must be disregarded as a test of infection. 
O AGGLUTININS.— 


1. Are present in normal serum and may rise further with other 

infections, e.g., pneumonia. 

2. Are not specific for^ separate members of enteric group i.e. 

are group agglutinins'. Thus infection with B. typhosus 
will or may produce O agglutinins to paratyphoid A and 
paratyphoid B. r 

3. Are not produced by inoculation with vaccines Hence 

presence in appropriate dilutions either in uninoculated or 
inoculated persons is evidence of 'enteric group' infection 
but cannot definitely identify exact bacillu^ 


Differential Diagnosis.-Dij^cnW^ in diagnosis arise from.: 
(i) Localization of symptoms in special organs at onset • (2) The 

general symptoms and course. A correct diagnosis is ofteJ 
impossible for some days. is oiten 

, T mentioned in this section. 
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a. PNnuMosiA . — Ptiftononia at onset may complctclj' mask other 

symptoms, hut an initial p/irunionia is a rare mode of onset, 
and the common error is diagnosing pneumonia as tj'phoid. 

Uronclu'tis, a constant symptom, and pleurisy occasionally 
cause error. 

b. Symptoms. — L umb.ar puncture may clinch 
the diagnosis, by cytology or bacteriologj*. 

c. ArPr.SDiciTis. — ^Typhoid may commence with constipation 

and pain in right iliac fos.sa. 

2. GEN'ER.XL SY.MPTOMS AND COURSE.— 

a. Ttmi-.KCi?i.osts. — ^Thc usual error is diagnosing tuberculosis 

as typhoid : the reverse is less frequent. 

.‘Icute General j\fitiary Tuberculosis. — Temperature 
usually more irregular. Pulse more rapid. Polynu- 
clear Icucocytosis often prescnli^ The abdominal 
symjitoins m.ay be closely similar, with constipation 
and palpable spleen. The pulmonary' form is more 
distinct, with definite dyspnoea and cyanosis. (See 
also MiLunv Tunr.ncui.osis, p. i.tf).) 

Glandular Tuberculosis. — Especially of .abdominal .and 
deep glands. May simulate typhoid for a period. 

Tuberculous Peritonitis. — ^This may .simulate typhoid 
fever when occurring with acute onset. 

Tulereulous ^frnin(;itis (see p. 13S). — Vomiting is fre- 
quent early, the abdomen is retracted, and the temper- 
ature is irregular. Inequality of pupils and squint arc 
common. Lumbar puncture decides the diagnosis. 

b. Sr.rric.r.Mic Conoitions. — ^N otc in gcner.'il : (i) Onset more 

abrupt : (ii) Temperature less regular ; (iii) Pulse rapid 
from onset ; (iv) Sweats and rigors frequent ; (v) Lcuco- 
cytosis common ; (vi) Etiological factor msiy be present, 
e.g., septic foci ; (vii) Progress often rapid. 

General Septicennia or Pytrmia. 

Otitis Media. 

Osteomyelitis. — Local pain and tenderness. 

Puerperal Seplicermia. — Especially as abortion often 
occurs in typhoid. 

Infective Endocarditis. — ^May be cjrtrcmely difficult, but 
onset and progress usually less rapid. In acute 
form.s, purpura and limmorrhagcs common. Blood 
cultures may bo positive. Lcucocytosis often absent. 

r. GAsrRo-iNTi:.sriNAi. Conditions. — 

Gastro-enteritis .and Colitis of all grades, from tr,ansicnt 
disturbances to acute infections with dysentery, 
and food -poisoning bacilli. The difficulty is mainly in 
the milder forms, severe tj'pcs being very acute. 

/Ippendicitis. 

Various Affections of the Abdominal Glands (narcly) — 

c.g., tuberculosis, Hodgkin's disease. 

d. iNri.ur.NJ’.A. — Onset more acute, and respiratory and upper 

air-passages more affected. Spleen may be palpable. 

'.Midominal influenza' is very rare. 
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Typhoid — ^Differential Diagnosis, continued. 

e. Malaria. — Especially in malignant tertian type. 

/. Acute Exanthemata. — ^Rarely difficult, except with mild 
forms of typhus and adult glandular fever. 

g. Undulant I^ver. — No spots. Temperature less regular, 

pulse more rapid. Shorter course with relapses. Geographi 
cal distribution (see Undulant Fevers, p. 95). 

h. Spiroch.$tosis IcTEROH.ffiMORRHAGicA. — Acute onsct : early 

severe jaundice. Jaundice is very rare in typhoid. 

PROGNOSIS. 

1. Death-rate. — In hospitals, should not exceed 15 per cent. Rate' 

is lowest (5 to 10 per cent) between 5 and 10 years. Generally 
low towards end of epidemics. Severity of epidemics varies. 
Mortality higher in hot weather, in fat people, in women than in 
men, and very high in ambulatory type and in alcoholics. 
Increased by any pre-existing disease such as diabetes. 

Even in mild cases death may result from haemorrhage or 
perforation, or symptoms become severe in third week, or 
rarely during a relapse. 

Sudden death is rare, about 3 per cent of fatal cases. May occur 
in later febrile stages from cardiac failure, usually in males, 
In convalescence, generally due to pulmonary embolism. 

2. Special Features in Prognosis. — Serious symptoms are 

mainly dependent on degree of toxaemia and on complications. 
NERVOUS SYMPTOMS. — Any definite delirium is serious. In 
‘ coma vigil’, mortality very high. Low muttering delirium 
with tremor, restless delirium, or delirium tremens also serious. 
Early onset of nervous symptoms unfavourable. 

PULSE. — Pulse-rate constantly over 120 is serious, and prognosis 
is worse as rate increases. Weakness of first sound is early sign 
of cardiac failure: a soft systolic murmur has little importance. 
Irregularity a bad sign. The pulse-rate is a measure of toxaemia. 
In children, of less importance. 

TEMPERATURE. — H3TperpyTexia (over 106'’) is serious. High 
temperature below this without other severe symptoms is of 
slight importance if not prolonged. 

ABDOMINAL SYMPTOMS. — (o) Meteorism, when marked, is a 
sign of toxaemia. (b) Diarrhoea : mortality higher than with 
constipation. 

PULMONARY SYMPTOMS. — (a) Hypostatic congestion, and (&) 
late lobar pneumonia, have high mortality. 

COMPLICATIONS.— (a) Hsmorrhage ; (6) Perforation : mortality 
very high. The rarer complications are not often serious. 

Of little value in prognosis are : profuse rash, initial bronchitis, 
dicrotic pulse. 

PROPHYLAXIS. 

Typhoid fever can be completely stamped out by : (a) Recognition 
of all cases, including typhoid carriers ; (ft) Destruction of all bacilli 
leaving a patient. Prophylaxis deals wth : (i) Control of epidemics : 
(2) Prevention of direct infection from a patient.' 
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1. Control of Epidemics. — ^Epidemics are spread by, and attention 

must be directed to : — 

WATER-SUPPLY. — ^Defective sanitation causes large epidemics, 
for a cont^inated water-supply only remains infective for a 
liimted period unless the contamination is repeated. During an 
epidemic, all drinking water and milk must be boiled. Light 
■wine is safe, and mineral water. Also siphon soda-water after 
fourteen days' standing, but not earlier. 

TYPHOID CARRIERS. — ^Especially cooks and dairy employees. 

FLIES. 

FOOD, — Including milk, oysters, and vegetables. 

DIRECT INFECTION. 

2. Prevention of Direct Infection from Patient. — Stools and 

urine commonly contain ■typhoid bacilli. Disinfection is directed 
toward these and any articles which may be contaminated by 
them. All excreta must be carefully sterilized before disposal. 

STOOLS, URINE, AND SPUTUM. — ^Empty into covered pail con- 
taining antiseptics — e.g., crude cresol (cheapest) or carbolic acid 
— ^and leave at least two hours. The carbolic acid should not be 
more dilute than i-8o after addition of excreta. The urinals and 
bed-pans must be washed wth antiseptics, and if possible allowed 
to stand in them until required : the bed-pans may be scalded. 
Great care is necessary to prevent spilling of urine. 

FEEDING VESSELS must be kept apart. 

LINEN. — Soak in i-2o carbolic for ■two hours, and boil. 

NURSES and others must wash their hands carefully after any 
contact ■«!& a patient, and especially before taking food. 
Scrubbing ■with a nail-brush is sufficient : perfunctory dipping 
the fingers in an antiseptic is reprehensible. No one in attendance 
on a t^hoid patient should take any part in preparation of food 
for other patients. 

ISOLATION. — It is justifiable to nurse patients in a private house 
or a general ward if the rules for sterilizing excreta and washing 
the hands are carried out with due care. 

No patient should be discharged or regarded as non-infeclive until 
bacteriological examinations of the stools and urine are negative. 

Antityphoid Inoculation. — Vaccines in present use always contain 
paratyphoid bacilli (and may contain cholera). Two or three 
injections are given at intervals of about one week. _ The usual 
initial dose is 500 million of B. typhosus and 250 million of each 
paratyphoid : subsequent injections are double this (dosage for 

r healthy adul'ts). 

LOCAL REACTION AND CONSTITUTIONAL SYlMPTOilS 
commence in four to six hours and last one to three days. The 
degree varies greatly in difierent indiidduals, some shmving marked 
local reaction, and others constitutional symptoms with little local 
change. The local reaction is swelling, pain, and redness ; when 
severe, the appearance suggests sepsis, but it subsides m a few 
days, fomentations easing the pain. The reaction is usually 
considerably less after ■the second injection. Risks are negligible. 
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Typhoid — ^Prophylaxis, continued. 

RESULTS OF ANTITYPHOID INOCULATION.— case- 
incidence is reduced to one-fifteenth, the course is modified, and 
the case-mortality does not exceed 2 to 3 per cent. 

PROTECTION is high for one year. After this it varies in different t 
individuals, but is often considerable for two years. 

TREATMENT. 

This is considered under : (i) General management ; (2) Diet ; 

(3) Hydrotherapy ; (4) Medicinal treatment ; (5) Treatment of 

special symptoms ; (6) Management of convalescence ; (7) Seram 

treatment. No treatment will abort an attack, but skilful nursing, 
hydrotherapy, and avoidance of purgatives and unnecessary drugs will 
lower the mortality. 

1. General Management. — The room should contain no unneces- 

sary furniture, be freely ventilated, and maintained at equable 
temperature, when possible about 60° F. There must be absolute 
confinement to bed until convalescence is established, about 
three weeks after temperature is normal. The use of the bed-pan 
is essential. The bed-clothes must be light : one, or at most two, 
blankets are sufficient, and one pillow. A hair mattress is best. 
Smoothness of bed-clothes is essential, the slightest crease 
tending to bedsores in toxic patients. A rubber cloth should be 
placed under the bed-sheet ; in severe cases, a water-bed. The 
mouth must be cleansed after each feed. The patient should be 
turned from one side to the other every few hours when 
stuporose, to prevent hypostatic pneumonia. Must be sponged 
all over daily. Catheterize if retention. 

2 . Diet. — ^The general febrile catarrh of the alimentary tract impairs 

assimilation of food. Also, undigested solid matter may cause 
haemorrhage or perforation of ulcers, probably mainly by inctease 
of peristalsis. The risk is less than was formerly supposed, and 
modern diet is becoming more liberal ; but all articles must be 
easily digestible. General principles : — 

DURING FEBRILE PERIOD.— 

a. Milk must form the basis of all diets. 

b. It is unnecessary to adhere to a strict milk diet as an 

absolute routine. Additional articles permissible: eggs, 
custard, junket, mashed potatoes, arrowroot (two tea- 
spoonfuls to a feed of milk). Sugar is of special advantage 
owing to high value in calories, and can be administered 
as (i) lactose added to milk, (ii) chocolate, (iii) lemonade. 
Meat extracts are best avoided. 

c. These additional articles can be given throughout in mild 

cases. In cases of ordinary severity, sparingly until 
temperature commences to fall (except sugar). The diet 
should then contain, if possible, 2500 to 3000 calories. 

d. Solid food is unnecessary, but small amounts of thin bread- 

and-butter and biscuits are permissible in later stages. 

e. Diarrhoea needs stricter dieting than constipation. 
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f. Watch, stools carefully : if milk-clots appear, reduce or dilute 

milk : if persisting, give whey or peptonized milk for a 
few days. For meteorism : similar diet and omit sugar. 

g. Fluid to be given plentifully. Should be several pints daily, 

but not in large quantities at one time. As soda-water, 
barley-water, or well given as lemonade containing sugar. 
Administration of Milk Food. — ^Three pints of millr daily. 
Give 5 ounces, diluted with half volume of water, every two 
hours, day and night. To each feed, add full teaspoonful 
of lactose. Flavouring of coffee or tea may be added. 

If asleep, patient must be aroused carefully (or food may 
enter larynx) : subsequently will sleep again immediately. 
The mouth must be demised after each feed with glycerin 
and borax, hydrogen peroxide, or weak carboUc acid. 
IN CONVALESCENCE. — After temperature has been normal for 
3 days, give bread-and-butter (if not previously) ; for 5 days, 
pounded boiled fish ; for 10 to 14 days, minced chicken, A large 
diet should then be given, but of simple nutritious articles, and 
return to a full ordinary diet be gradual. 

Alcohol. — ^Unnecessary as routine. With cardiac weakness or severe 
nervous symptoms, give whisky up to 8 ounces daily. 

3. Hydrotherapy. — ^Is of great value; mortality greatly reduced. 
Indications. — High temperature, nervous symptoms. 

Rules for Practice. — (a) Sponging above 102-5° ; (b) Bath- 
‘ ing above 104°, every four hours. A feed should always be 
given subsequently. 

Contra-indications for Bath: Great weakness, irregular 
pulse, severe abdominal pain, hamorrhage, peritonitis, 
and venous thrombosis. 

a. SPONGING. — ^This may be with • — 

Tepid Water. — Soothes and slightly tires patient. Sleep 
follows. Temperature but little reduced. Easily performed. 
Cold Water. — ^Unpleasant to patient. Temperature reduced, 
but may rise occasionally, owing to closure of peripheral 
circulation. A substitute for cold bath when latter is im- 
possible in practice. 

Sponging should occupy fifteen minutes. 

b. BATHING. — ^Bath may be: — 

i. At Temperature of 85°. — ^Patient shivers. Limbs and chest 

must be rubbed during bath. Duration : 10 to 15 minutes. 
Temperature in rectum falls 2°, and another 2° after 
return to bed. 

ii. At Temperature of Patient, and then reduced by addition 

of ice. Rectal temperature falls 2°. 

Pulse must be watched in bath. If it weakens and becomes 
irregular, return patient to bed and give stimulants. 
Hydrotherapy improves pulse, lessens delirium, promotes sleep, 
stimulates the kidneys, and by these means reduces mortality. 
Lowering of temperature is not important result. Relapses 
and boils are possibly more frequent. 
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Typhoid — ^Treatment, continued. 

4. medicinal Treatment. — ^The administration of drugs in typhoid 

fever is dictated more often by ignorance and inexperience than 
by gVill and observation. There is no specific remedy, and drugs 
should never be employed needlessly. Pills should never be given. _ 
PURGATIVES are contra-indicated {see Special Symptoms, p. 12). 
ANTIPYRETICS.— Quinine (gr. v) probably does no harm. 
Other antipyretics are contra-indicated. Mere reduction of 
temperature is valueless, and collapse may occur. 

INTESTINAL ANTISEPTICS are justifiable, but not necessa^, 
if stools be offensive. Their value is unproved, and the excretion 
of t3rphoid baciUi is not diminished. Salol (gr. v, t.d.s.) or 
p-naphthol and others can be given safely. 

HEXAMINE (urotropine) is "well given in third week, for action 
as urinary antiseptic (gr. x. t.d.s.). Valueless unless urine is acid. 

5. Treatment of Special Symptoms. — 

HEADACHE. — If severe, cold compresses to head. 

INSOMNIA. — Sponging or tubbing most efficacious. 

DELIRIUM AND EXTREME RESTLESSNESS.— 

Hypodermic of morphia (especially to procure sleep). Patient 
must be watched carefully. 

TOXiEMIA. — Hydrotherapy. Water freely by mouth. Whisky, 

4 to 10 oz. 

HYPERPYREXIA. — Hydrotherapy. Avoid antipyretics. 
ABDOMINAL PAIN. — ^Fomentations or turpentine stupes. 
TYMPANITES. — Diet : albumen-water or whey ; no sugar, 

■ Turpentine enema or stupes. If severe, pituitary extract, i c.c., 
intramuscularly or hypodermically ; may be repeated four- 
hourly. Passage of rectal tube has only temporary effect. In- 
jections of B. welchii antiserum. 

DIARRHCEA. — ^Examine stools for milk curds : if present, reduce 
or dilute milk, or give whey or albumen-water for a few days. 
For Severe Diarrhcea, exceeding four motions a day : (i) 
Daily starch and opium (tinct. opii 3 ss to 3 ]) enema 
(often valuable ) ; or (ii) Aromatic chalk by the mouth 
(e.g., mist, cretae (B.P.) or pulvis cretae aromaticae). Opium 
by the mouth is best avoided. 

CONSTIPATION. — ^Never harmful. Enema daily or every second 
day. Never give purgatives. 

INTESTINAL H.®MORRHAGE. — (i) Best — must be absolute. 
(ii) Opium. Inject morphia, gr. j. {Note. — ^The objection to 
opium is that it ^ay increase meteorism and also mgsV sym- 
ptoms of perforation, which occurs in 20 per cent of cases of 
haemorrhage. The advantages are that it quiets the patient 
mentally, and diminishes peristalsis.) (iii) Blood transfusion, 
and usual treatment of severe haemorrhage. Liable to bedsores 
and hypostatic congestion. 

PERFORATION. — ^Immediate operation. 

CARDIAC WEAICNESS. — Hydrotherapy, alcohol, stimulants. 



TYPHOID FEVER 


29 


VENOUS THROMBOSIS. — Absolute rest in bed. Limb elevated 
on inclined plane and wrapped in cotton-wool. Potassium citrate 
by the mouth is of no value as a preventive. 

BACILLURIA. — Urotropine {gr. x, t.d.s.) in hot water after food. 
'A'’ BONE ' LESIONS and ABSCESSES. — ^Aspiration and typhoid 
^ vaccine to be tried. Operation if performed must be thorough. 

I 6 . The Managenient of Convalescence. — The progress of con- 
valescence must be slow. The temperature should be taken for 
at least two weeks after becoming normal. Patient may sit up 
for a few minutes after ten to fourteen days of normal tempera- 
ture : further progress will be dictated by his strength. 

RELAPSES. — ^Treatment as in original attack. 

COMPLICATIONS OF CONVALESCENCE.— Constipation : treat 
by enemata. Diarrhoea : restrict diet ; confine to bed ; chalk 
or bismuth by mouth. 

7. Serum Tj;eatment. — Felix’s serum is under trial : is prepared with 
a special enteric antigen known as Vi, of greater virulence than 
H and O antigens (see p. 22). Dose : 25 c.c. on three successive 
days : double may be given. 

PARATYPHOID FEVER. 

Paratyphoid fever results from infection with one of the parat3rphoid 
bacilli. Three strains recognized, paratjrphoid A, B, and C. The 
condition closely resembles typhoid fever, but tends to be milder. 
Toxic cases, complications, and fatal results are aU unusual. The 
course for para A and B is still further modified after inoculation with 
a mixed typhoid-paratyphoid vaccine (T.A.B.). Under Morbid 
Anatomy and Symptoms the common differences from typhoid fever 
are noted. No useful clinical distinction can be drawn between para 
A and B infection, but para C tends to be septicaemic and is also 
serologically distinct. 

' Noie. — ^The term 'typhoid' is now being confined, with convenience, 
by many authorities, to infections by B. typhosus, the term ‘enteric’ 
including infections by S, typhosus and the paratyphoid bacilli. 
Distribution of Paratyphoid Fever. — Para B has approximately 
the same distribution as B. typhosus, but is less common in tropical 
than subtropical countries. Para A is rare in Europe and America, 
but not uncommon in India. Para C is rare. 

Bacteriology. — 

MORPHOLOGY and METHODS OF ISOLATION.— As for B. 
typhosus. 

CULTURAL CHARACTERISTICS.— 

1. No change in : lactose, saccharose, inulin. 

2. Produce acid and gas in : dextrose, niannite, dulcite, maltose. 

3. No formation of indole. 

4. Action on milk \ JB, payatyphosus A — per ina.nent acidity \ 

B. paratyphosus B and C — slight initial acidity, permanent 
alkalinity commencing on third day. 

Note, — B. paratyphosus B can be distinguished from B. aerirycke 
only by '.absorption ’ tests. B. paratyphosus C also identical 
culturally and morphologically. 
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Paratyphoid — Bacteriology, continued. 

PARATYPHOID C. — B. paraiyphosus C may be isolated from 
almost typical enteric, but has a tendency to atypical forms;, 
has also been isolated from di^hceal, pulmonary, and various 
septic conditions without enteric symptoms. Thus differs from ^ 
other enteric bacilli in its clinical manifestations. Also differs ,f 
serologically. In infections or inoculations with B. paratyphosus 
C, serum contains no group agglutinins — ^i.e., does^ not agglutinate 
T, A, or B (last occasionally slightly) ; agglutinins to B. paror- 
iyphosus C itself may be absent, and diagnosis depend on isolation 
of bacillus. B. paratyphosus C is also not agglutinated by T, A, 
or B antisera (last occasionally slightly). T3^ical strains of 
B. paratyphosus C and of B. suipestifer may be indistinguishable 
even by absorption, but B. paratyphosus C is certainly not identical 
with B. eertrycke, which also in some strains cannot be distinguished 
from B. suipestifer. 

Morbid Anatomy. — ^The colon is more frequently affected than in 
uninoculated typhoid fever. Catarrh of the intestine without 
actual ulceration may be present. 

Symptoms. — ^The clinical course in rare cases may be identical with 
ordinary or even severe forms of B. typhosus infection. Usually 
it is considerably milder. 

DIFFERENCES FROM 'TYPHOID FEVER’.~The following . 
refer to paratyphoid fever of moderate severity, occurring in 
persons not inoculated with parat3fphoid vaccine. 

1. Onset. — Often more rapid. 

2. Rash. — Occasionally very profuse, with large spots (or small 

areas) of irregular outline, of deeper colour than typhoid, or 
sometimes a bluish tinge, not entirely fading on pressure, and 
leaving a slight stain ; may almost resemble measles. 

3. Temperature. — Rise more rapid : often 104“ to‘ 105° in a 

few days. Course more irregular, and sustained fastigium 
unusual. Fall more rapid. Duration about two weeks. 

4. Pulse. — Frequently very slow throughout. 

5. Spleen. — ^Enlargement may be marked. May be tender. 

6. Sweating and Shivering more common. 

7. ToxiEMiA rare. Patients with temperature of 104“ and a 

profuse rash often exhibit no toxic symptoms or psychical 
disturbance, and feel well after first few days. 
DIARRHCEAL AND DYSENTERIC ONSET.— Slight diarrhoea 
not uncommon at onset. Instances occur with acute onset and 
diarrhma of dysenteric or food-poisoning type. These only 
occur in sporadic cases, parat3q)hoid never producing an outbreak 
of such t^e, alleged occurrence being due to confusion of para- 
typhoid and food-poisoning bacilli (sec p. 32), 

Complications. — ^As in typhoid fever, but of far greater rarity. ' 
The incidence is further reduced by paratyphoid inoculation. 
Diagnosis — General diagnosis as in typhoid fever. Differentiation 
from typhoid fever and between paratyphoid A and B rests 
entirely on bacteriological and serological tests. The general 
diagnosis often depends on these tests. 
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ENTERIC FEVER IN INOCULATED PERSONS. 

The clinical course of enteric fever, both typhoid and paratyphoid 
infections, is greatly modified during period of protection by previous 
inoculation. The condition is usually extremely mild, relapses are 
unusual, and complications rare. Mortality about i per cent. The 
course may be of a few days’ duration only, and all degrees exist, 
from slight transient malaise to, in very rare instances, t3rpical 
enteric. 

Symptoms frequently arc pyrexia with persistent slow pulse, a furred 
tongue, and a doughy abdomen. 

AGGLUTINATION REACTIONS IN ENTERIC 
GROUP (T.A.B.). 

Agglutination reactions in tlie enteric group are complicated by 
the occurrence of group or O agglutinins. Sec p. 22. 

* Absorption’ of Agglutinins. — ^Thc agglutinins to any bacillus can 
be removed from a scrum by the method of ‘absorption*. The 
serum is saturated by the addition of a large number of the bacilli, 
incubated, allowed to stand for twenty-four hours, centrifuged, 
and the supernatant scrum pipetted oS. Result of absorption : 
(i) If the bacillus used for absorption be the specific bacillus, 
both the specific and the group agglutinins are removed ; (2) If 
the bacillus used bo a heterologous bacillus, only the ^oup 
agglutinins for that bacillus are removed. 

Example . — A scrum prepared by inoculating an animal with B. 
typhosus contains both specific agglutinins to B. typhosus and 
group agglutinins to B. paratyphosiis B. (o) After absorption 
wth the specific organism B. typhosus, serum agglutinates neither 
B. typhosus nor B. paralyphosus B. (6) After absorption with the 
heterologous organism B. paralyphosus B, serum does not agglu- 
tinate B. paralyphosus B, but still agglutinates B. typhosus. 

THE METHOD CAN BE APPLIED 

1. To ascertain which is the specific bacillus of a serum, e.g., 

in an attack of enteric. 

2. To ascertain the identity or otherwise of two strains of 

bacilli which are both agglutinated by a serum. 

Summary of Specific (H) and Group (O) Agglutinins in Human 

Enteric Infections. 

.1. INFECTIONS WITH B. typhosus.— Semm with cultures of 

B. typhosus . — Complete agglutination in 1-50. Often much 
higher. 

B. paralyphosus A . — Group agglutinins absent or very slight. 

B. paralyphosus B . — Group agglutinins common. Occasionally 
titre as high as to 2? . lyphosus. 

2. INFECTIONS WITH B. paralyphosus >f.— Serum with 

B. typhosus . — Group agglutinins common. Titre may be as 
high as in B. typhosus infections (but usually for few days 
only). 
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Agglutinination Reactions in Enteric Infections, continued. 

B. paratyphosus A. — Agglutinins tend to develo]^ late, to be 
transient, and to be in low titre, rarely exceeding 1-40. 

B. paratypliosus B. — As for B. typhosus. 

3. INFECTIONS WITH B. paratyphosus B. — Serum with : — 

B. typhosus. — Group agglutinins common. Titre may be as 
high as in B. typhosus infections. 

B. paratyphosus A. — Group agglutinins absent or very slight. 
B. paratyphosus B. — Complete agglutination in 1-50. Often 
much higher. 

Agglutination in 1-50 with one bacillus, and no agglutination to 
other bacilli of the group, may reasonably be accepted as due to 
infection with that bacillus. 

AGGLUTINATION REACTIONS IN INOCULATED 

PERSONS. 

After inoculation H agglutinins are present to the T.A.B. group. 
The titre and the duration of these agglutinins vary greatly. The 
agglutinin-forming mechanism is in a highly sensitive condition, and 
liable to sudden activity with rise in titre in any illness, or even in 
health : may remain so for years. Variations can only be accepted as 
evidence of enteric infection when the titres are very high, and they are 
rarely conclusive. 

IDENTIFICATION OF ENTERIC, DYSENTERY, AND 
FOOD-POISONING BACILLI. 

Three Groups. — (i) Enteric bacilli ; B. typhosus, B. paratyphosus 
A, B, and C. (2) Dysentery bacilli: Shiga and Flexner strains. 
(3) Food-poisoning bacilli. 

Methods of Differentiation. — (i) Cultural characteristics. (2) 
Agglutination with specific antisera. {3) Absorption of agglu- 
tinins in antisera {see Agglutination Reactions, p. 31). 

Summary of Methods of Identification. — 

I. ENTERIC GROUP.— 

Specific antisera will distinguish the four types from each 
other. 

Cultural distinctions : B. typhosus produces no gas in carbo- 
hydrates. The paratyphoids produce gas in certain carbo- 
hydrates, but differ in action on milk, A causing permanent 
acidity, B and C a final alkalinity. 

B. paratyphosus B has cultural characteristics identical with 
the food-poisoning group, and is agglutinated by B. aertrycke 
antisera. Distinction necessitates absorption test. B para- 
typhosus C is usually not agglutinated by B. paratyphosus B 
antiserum. 

Certain non-pathogenic bacilli closely resemble the para- 
typhoids, but have no action on dulcite and are not applu- 
tinated by parat3^hoid antisera. 
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2. DYSENTERY BACILLI. — Produce no gas in carbohydrates, 

and thus differ from panit3T3hoid and food-poisoning bacilli. 
Flexner and other strains distinguished from B. typhosus by 
agglutination with antisera. 

3. FOOD - POISONING BACILLI {see also Food Poisoning. — 

The cultural characteristics of tlie following bacilli are identical : 
(a) B. entcritidis (Gaertner). {b) B. siiipestifer, the bacillus of 
hog cholera or swine fever (B. aertryche). (c) B. paratyphosus 
B and C. 

Gaertner's bacillus is readily distinguished from the others 
by agglutination with specific an&cra. 

The remaining members are all agglutinated to the same 
degree by antisera prepared for any one of them. 
Absorption of agglutinins (originally carried out by Bain- 
bridge) gives the following results : B. aertryche and B. 
siiipestifer arc indistinguishable ; B. paratyphosus B is a 
different organism from these. For B. paratyphosus C, 
see p. 30. 

‘ Salmonella Group — ^The three bacilli, Gaertner, aertryche, and 
paratyphosus B, have been grouped together as the 'Salmonella' 
or ‘food-poisoning group’. The classification is umvise and 
erroneous : paratyphosus B does not cause an outbreak of 'food- 
poisoning' or of acute enteritis, although sporadic cases may 
resemble this ; and it is not a 'food-poisoning' organism, reputed 
epidemics being due to lack of distinction from B. aertryche. 

The 'food-poisoning bacilli' are thus Gaertner and B, aertryche. Of 
B. aertryche several strains have already been recognized — e.g., 
Nc^vport (Schiiltze), Mutton (Hutchens) — and the agglutinations 
with antisera, both before and after absorption, vary to some 
degree for the different strains. 


CHAPTER II. 

SEPTICiCMIA. PYiEMIA. TOXiEMIA. 

Conditions in which a group of constitutional symptoms occur, 
•with or without local manifestations of suppuration, due to the action 
of various micro-organisms, usually of the common pyogenic bacteria. 

Three Groups are recognizable : — 

1. SEPTIC/EMIA. — Characterized by presence and multiplication 

of organisms within the blood and by the absence of local 
abscess formation. 

2. PY/EMIA. — Characterized by occurrence of multiple abscesses in 

the superficial tissues and internal organs. 

3. TOX/EMIA. — The organisms are confined to a focus, whence 

their toxins enter the circulation — e.g., in diphtheria. 

The groups are artificial to a considerable extent, intermediate 
and unclassifiable conditions being common. 
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SEPTIC^IVEICA. 

Etiolog'y. — ^May arise from : — 

1. LOCAL FOCI OF INFECTION.— Usually conditions without 

local formation of pus — e.g., post-mortem wounds — ^permitting 
the entry of organisms into the circulation. Also endocarditis. ^ 

2. 'CRYPTOGENIC' INFECTION.— Site or cause of entry not J 

discoverable : subjects usually debilitated. 

Bacteriology. — Streptococci most common, especially haemolytic 
strains. Numerous bacteria occur — e.g,, pneumococcus, staphy- 
lococcus, and bacilli of the coli-typhoid group. 

Morbid Anatomy. — Blood often fluid and dark. Spleen large and 
soft. Petechial hamorrhages common : especiadly on serous 
membranes. Arterial walls stained. Kidneys and other organs 
show cloudy swelling. 

General Characteristics. — (i) Rigors and sweats. (2) Pyrexia’. 
May be daily remissions or intermissions, or steady rise. (3) 
Pulse : Small, soft, and rapid. (4) Gastro-intestinal disturbances : 
Furred tongue, often dry ; anorexia ; constipation. (5) Prostration 
marked ; rapid wasting. (6) Mental symptoms : Deliriurn if 
debilitated ; may remain mentally clear. (7) Pallor. Conjunctivas 
may be icteroid. (8) Heemorrhages, petechial or purpuric. Tran- 
sient erythemata, etc,, may occur. (9) Leucocytosis : (a) Total 
leucoc3rtes increased (10,000 to 100,000 per c.mm.) : (a) Polynu- 
clear cells relatively increased (up to 90 per cent or higher). 
(10) Urine : Albuminuria rarely absent. 

In Very Acute Forms 'typhoid state’ develops. Severe sym- 
ptoms are : (1) Shin dry. (2) Pulse very small, soft, rapid, and 
'running*. (3) Temperature’. May either rise steadily or fall to 
subnormal. (4) Prostration extreme. Delirium^ usual. (5) Diar- 
rhoea and vomiting. (6) Jaundice ; haemorrhages ; hsematuria. 

(7) Blood : Leucocjrtosis may be absent ; may be definite leuco- 
penia (1000 to 4000 cells per c.mm.) combined with high 
percentage of polynuclear cells. 

Milder degrees of symptoms in all grades may occur. 

Staphylococcal septiccemia may simulate rheumatic fever : always fatal. 

Treatment. — See p. 35. 


pymmiA. 

Etiology . — Focus of suppuration present — e.g,, boils, septic wound, 
osteomyelitis, otitis media, appendicitis, septic arthritis. Spread 
of organisms due to septic emboli, thus : (a) From suppuration in 
portal system abscesses form in liver ; (6) From external wounds, 
etc., suppuration spreads into general circulation. 

Bacteriology. — Staphylococci predominate. Streptococci occasion- 
ally, and other organisms rarely, as in septicaemia. 

General Characteristics. — 

general SYMPTOMS.— Resemble those of septicaemia. 

Sweats and rigors marked. Also superficial abscesses. 
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2. LOCAL S'i'.MI’TO.MS, due to* septic emboli, and local abscess 
formation. Esjicciaily : (o) In lungs — dyspnma, cough, and 
hamiopty.sis ; (6) Pleurisy ; (c) Pericarditis ; (rf) Spleen enlarged 
and painful ; {<■) llamiaturia; (/) Cerebral abscesses. 

Diagnosis. — 

SPECIAL METHODS. — (i) Blood culture; (2) Blood count; 
(3) Agglutination for enteric group. Diagnosis often simple, 
with ])rim,nry focu.s obvious. 

DIAGNOSIS FROM ; (i) Typhoid fever : {2) Infeclivc endocarditis ; 
(3) Malaria ; (.}) ylcule miliary tuberculosis. Occasionally : Im- 
pacted gall-stones ; pyelitis ; Hodgkin's disease (Pel-Ebstein 
type) ; li. abortus infections. 

Treatment of Soptiemmia, Pymmia, and Toxmmia. — 

Prontosil : The group of synthetic compounds known as sulphanila- 
midcs or sulphonamidcs have been proved to be beneficial in 
streptococcal infections, c.g., pucrpcnol. Research is proceeding. 

Surgical heatment if any indication present. 

General treatment : Fluid freely ; .alcohol freely ; fluid by intra- 
venous, subcutaneous, or Murphy's drip method. 

Antiserum : Use scarlet fever scrum for a haimolytic streptococcus. 

Vaccines : Dangerous in septiemmia. 

Blood transfusion. 


CHAPTER III. 

ERYSIPELAS. 

A spreading streptococcal inflammation of the deeper layers of 

the shin, with Joc.al and constitutional symptoms. 

Etiology. — Commonest in spring months. Is contagious, conyeyable 
bj' third persons or by bedding, etc., of a patient. Onset may 
be : (1) Idiopathic, commonly on face ; (2) In puerperium. Also 
after surgical openations ; from slight abrasions. 

Alcohol, ncpliritis, diabetes, and debility are predisposing factors. 

Recurrence is common (especially facial). 

Baotoriology. — A streptococcus originally described as a special 
strain. Sir. erysipelalis (Fchlciscn, 188.}) : now held to differ from 
Str. pyogenes only in lower virulence. Note, however : (i) Ery- 
•sipclas Js transmitted as such from one patient to another ; 
(2) Purulent streptococcal foci do not lead to erysipelas. 

Morbid Anatomy . — Streptococci are present in the spreading edge, 
in the lymphatics of the skin and subcutaneous tissues. 

Symptoms (facial erysipelas). — • 

ONSET. — M.alaise, rigor, pyrexia. Commences over nose and 
cheeks or at local abrasion. 
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AGE. — Extremely important. Frequency and mortality are 
greatest between i and 5 years : period includes nearly So per 
cent of deaths. Over 10 years, frequency less and mortality 
lower. Not frequent under 6 months (inherited immunity). 

INDIVIDUAL SUSCEPTIBILITY important (see Schick Test, 
P- 39). 

Modes of Infection. — Verj* contagious. Transmission usually occurs 
almost directly from one person to another — e.g., from kissing, by 
interchange of pencils, etc., at schools. Sources of infection ; — 

1. DIRECTLY FROM INDIVIDUAL with typical active diphtheria. 

2. INFECTED ARTICLES. — Bacilli may live for months. 

3. DIPHTHERIA CARRIERS. 

4. SUBJECTS OF ATYPICAL DIPHTHERIA— e.g., mild tonsU- 

litis. Severe attack may occur in infected individual. 

In the following the human contact is not so direct : — 

5. EPIDEMICS DUE TO MILK. — Established in several out- 

breaks. Cows may carry \'irulent diphtheria bacilli on their 
udders, though they are not found elsewhere ; possibly an 
ulcer is infected by a human carrier. Occasionally diphtheria 
carriers may infect milk. (Xote. — Non-patbogenic diphtheroid 
bacilli are often present in milk and cheese.) 

6. ACCIDENTAL INFECTION FROM CULTURES. 

No transmission takes place by water or by air. 

One attack docs not confer immunity. 

Bacteriology. — B. diphtheria: was discovered by Klcbs in 1883, and 
isolated by LoeOlcr in 1884. Now entitled Coryitebaclerittm 
diphtherias. Commonly known as Klebs-Loefflcr bacillus. 

lilORPHOLOGICAL CHARACTERS. — A non-motile, non-sporing 
bacillus. Length and appearance very variable : varies from a 
short bacillus with rounded ends, to irregular forms with swollen 
'clubbed' extremities ; the latter 'involution' forms are common 
in cultures of more than forty-eight hours' growth. May stain 
uniformly, but more commonly shows 'beaded' appearance or 
irregular staining. The arrangement of the bacilli in films from 
cultures is often characteristic, the groups resembling 'Chinese 
letters', due to the organism bending len^hways before division. 
From tissues, bacilli arc often single, unless numerous. 

Stains. — Gram-positive, but fairly easily decolorized. Better 
stained as routine by Loeffler's alkaline methylene blue, or by 
toluidin blue. Neisser’s stains, the original Bismarck-brown 
or the cresoidin method, exhibit the granules better. 
Special Characteristics. — (i) Irregular staining ; (2) Arrange- 
ment. 

CULTURAL CHARACTERS. — Grows w'ell on all ordinary media 
in subcultures. Initial cultures from tissues to be made on 
Ixjefller's blood-serum. Growth is rapid at 37° C. Colonies may 
be visible in twelve hours : bacilli may be found in films after 
six to eight hours. Very resistant to drying. 

DISTRIBUTION OF THE BACILLUS IN THE TISSUES.— 

I. In the Membrane. — ^Klainly in superficial portions and on 
surface. Bacilli do not penetrate below membrane. 
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Diphtheria — Bacteriology, continued. 

2. In Other Sites, especially mucous membranes. — Occasion- 
ally present in rhinitis, conjunctivitis, and, less commonly, 
otitis media ; also in vulva. Rarely in wounds, and very 
rarely in ulcerative endocarditis. 

INOCULATION INTO ANIMALS. — Subcutaneous inoculation 
into leg of guinea-pig with forty-eight-hour broth culture or 
suspension is used to test virulence of bacilli. Result : Death 
in thirty-six to seventy-two hours, with rapid loss of weight ; 
great oedema at site of inoculation ; hcsmorvhages into suprarenals 
and serous membranes ; bacilli at site of inoculation only. ' 

TOXIN AND ANTITOXIN. — ^Toxins from cultures of the bacillus 
on inoculation cause s3miptoms of the disease except for absence 
of membrane. Death in diphtheria is due to action of toxin 
and not to extension of bacillus. Animals can be immunized 
to a high degree by injections of the toxin, and horses are thus 
used for production of diphtheria antitoxic serum. 

GRAVIS AND MITIS STRAINS. — Gravis strain ferments starch ; 
mitis strain does not. There is no proof that gravis strain is 
invariably associated with highly toxic symptoms. 

Avirulent Diphtheria Bacilli and Diphtheroid Bacilli. — 

DIFFICULTY OF DISTINGUISHING VIRULENT KLEBS- 
LOEFFLER BACILLUS.— Caused by 

1. Avirxilent Strains of Diphtheria Bacilli. — Strains axe 

frequently isolated from the fauces, especially from con- 
tacts, which are avirulent to animals on inoculation {see 
below). These are also avirulent to human beings and 
never regain virulence. They are morphologically iden- 
tical with virulent bacilli, and only distinguishable by 
animal inoculation. 

2 . Virulent Diphtheria Bacilli present, but Clinically 

Atypical. — 

The baciUi may be found in conditions with 

appearance of simple tonsillitis or angina without 
membrane. Cardiac failure or peripheral neuritis 
may follow,’ or virulent symptoms occur in persons 
subsequently affected. 

3. Avirulent Bacilli resembling Klebs-Loeffler. — 

Hoffmann' s Bacillus or Pseudo-diphtheria Bacillus . — ^May 
be present in various anginal and tonsillitic conditions : 
possibly infective, but sequelae of diphtheria are 
absent. Occurs in healthy throats. 

B. Xerosis and Skin Diphtheroid Bacillus. — ^Frequently 
present on conjunctiva even in health (is not the cause 
of xerosis). Closely resembles Klebs-LoeflSer bacillus. 
Similar organisms are frequent on skin and in wounds. 

4. Production of Membranes by other Organisms. — 

Membranous inflammarions may be due to streptococci 
and other organisms. Streptococcal membranes are 
true membranes, and separate Avithout leaving a bleedine 
surface. ° 
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HOFFMANN'S BACILLUS— CHARACTERISTICS.— Short, plump 
bacillus with round ends. Involution forms and polar staining 
and 'beading' absent. Arrangement in cultures as Klebs-Loeffler 
bacillus, but frequently more definitely parallel. Gram-positive. 
Fatalities and complications do not occur. Is non-pathogenic to 
animals. Is a separate organism, and not a modified diphtheria 
bacillus. 

DIFFICULTIES ARISING FROM DIPHTHEROID ORGAN- 
ISMS. — ^In ^eat majority of cases,, no doubt arises. Use Neisser's 
stain when in doubt. Difficulty is caused by short non-involuted 
form of Klebs-Loeffler bacillus, which closely resembles Hoffmann's, 
and may be but slightly virulent to animals. 

Greatest difficulty is ^e urgent need for a rapid opinion. In 
general : (i) A bacillus isolated from an inflamed throat with 
the morphological and staining reactions of diphtheria should 
be accepted as true diphtheria. (2) A similar bacillus 
isolated from elsewhere in the body should not be accepted 
as diphtheria until virulence to animals proved. (3) Cases 
of Hoffmann’s bacillus firom the throat, in presence of 
symptoms, should be treated in same manner as a severe 
tonsillitis. When necessary it may be referred to as 'infective 
tonsillitis'. 

Schick Test. — 

THEORY OF TEST. — (i) Presence of ^0 unit of antitoxin per 
c.c. of blood gives immunity to diphtheria ; often present in 
normal persons. (2) Such amount prevents any reaction after 
injection of M.L.D. of diphtheria toxin (minimal lethal dose 
kills a 250-gm. guinea-pig at end of 4 days). 

TECHNIQUE. — ^Inject ifUradermally, not subcutaneously, o-a c.c. 
of a saline solution containing M.L.D. (obtainable fresh from 
Burroughs Wellcome & Co. and others). The flexor surface of 
the forearm is convenient. In opposite arm inject, as control, 
toxin heated to 75® C. for 10 minutes. 

REACTIONS. — ^Best judged after 96 hours. 

1. Positive. — Sharply circumscribed area of redness, diameter 

J to I in. ; appears in 24 hours, maximum in 72 to 96 hours ; 
duration 7 days, pigmentation up to 10 days. 

2. Negative. 

3. Pseudo-reaction. — Ascribed to proteins of toxin, but 

doubtful. Commonest in adults; commences at 5 to 10 
years ; rare at younger ages. A larger and less circum- 
scribed area of brighter red, appearing in 18 to 24 hours, 
TnaviTmiTu in 20 to 30 hours, and fading in 3 days. Hence 
necessity of control. 

4. Combined Pseudo- and Positive Reactions. 

Pseudo-reactions are distingfuished specially by shorter 

duration. 

RESULTS AT VARIOUS AGES.— Under 6 months, all negative 
(inherited antitoxin) ; from 6 months- to 6 years, 5° '^9 7° 
cent positive ; percentage falls to 20 per cent in adults. 
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Diphtheria— Schick Test, continued. 

INTERPRETATION OF RESULTS.— 
a. Negative. — Indicates immunity. 
h. Positive. — Indicates susceptibility, 
c. Pseudo-reactions. — ^Negligible, 

AcUve Immunization. — Original method was injection of mixture 
of toxin and antitoxin, latter being added to prevent toxic efEects ; 
serious reactions common : not now in use. Toxicity of toxin 
is now destroyed by incubation with formaldehyde, but still 
produces immunity: known as anatoxin or ‘toxoid’ and used 
as : («) Toxoid antitoxin mixture (T.A.M.) — ^reactions rare ; (t) 
Formol toxoid (F.T.) — ^reactions common over age of 8 years, and 
hence unsuitable ; (c) Toxoid antitoxin floccules (T.A.F.), a 
suspension of precipitate formed by mixture of toxoid and anti- 
toxin — ^no reactions (but expensive). Method : Three injections 
of I c.c. subcutaneously at intervals of 3 weeks (less efficient at 
intervals of one week). 

ALUM-PRECIPITATED TOXOID (A.P.T.).— Addition to ordinary 
toxoid solution of aluminium potassium sulphate causes flocculent 
precipitate of toxoid, the non-specific-nitrogen remaining in and 
being siphoned off in the supernatant fluid : precipitate is highly 
potent for immunization. 

MOLONEY’S 'TOXOID TEST’. — Severe reactions may occur with 
A.P.T. or F.T. : susceptible persons recognized by Moloney’s 
test. Method : Intradermal injection of 0*2 c.c. formol toxoid 
(dilutions in use vary : about i in 50). Positive reaction ; red 
flush as in Schick test, T,A.F. to be used for positives. 

RESULTS. — Immunity develops in 6 weeks : in 90 to 95 pw cent. 
Duration lengthy, at present uncertain. Schick test may be 
used as control. 

Carriers. — ^Presence of diphtheria bacilli in fauces without fihTiiral 
symptoms occurs in ; — 

1, 'Convalescent Carriers', subsequent to an attack. — 

BacilU nearly always virulent ; isolation necessary ; usually 
become negative in 6 to 8 weeks. 

2. 'Contacts’. — Bacilli may be: (i) Avirulent; (ii) Virulent. 

See Contacts, below. 

Only those with virulent bacilli constitute 'chronic carriers’. 

DISPOSAL OF CHRONIC CARRIERS. — Often causes difficulty. 
No legal necessity apparently (in Great Britain) for notification 
of healthy carriers, even rvith virulent bacilli, or removal to fever 
hospital. But practitioners obviously incur responsibility if 
treating such carriers lightly, 

TREATMENT OF CHRONIC CARRIERS.-Correct any local 
disease in fauces or nose : tonsillectomy often but not always 
effective. Open-air life. All syringing and antiseptics useless. 
Immunization, active and passive, and vaccines have failed. 

Contects — ^When an outbreak of diphtheria occurs, all contacts must 
be examined. Those vdth clinical s3rmptoms or faucial changes 
are separated and isolated. For the remainder, disposal and 
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treatment depends on ; (i) Examination of throat swabs ; (2) 
Schick test ; (3) Virulence or avirulence of bacilli. 

SWAB POSITIVE. — ^Isolate. Divide into : — 

a. Schick-positive. — Give antitoxin. Subsequent division 

into : — 

i. BmUU Virulent. — ^This group are frequently incubat- 

ing diphtheria and develop symptoms. 

ii. Bacilli Aviruleni. — ^Further isolation unnecessary. 

Active immunization after passive has passed. 

b. ScHicK-KEGATiVE. — Divide into : — 

i. Bacilli Virulent. — ^Are 'chronic carriers'. 

ii. Bacilli Avirulent. — ^No isolation or immunization 

necessary. 

SWAB NEGATIVE. — ^No isolation. Divide into : — 

a, Schick-positive. — ^Active immunization. 

b. Schick-negative. — ^Immunization unnecessary. 

Passive Immunization. — ^Prophylactic injections of antitoxin should 
only be given for definite reason — e.g., surgeon after performing 
tracheotomy, contacts who are swab-positive and Schick-positive. 

Note. — Immunity not longer than 3 to 4 weeks : hypersensitiveness 
results : active immunization interfered with. 

Morbid Anatomy. — Characteristic change is membrane formation 
• in upper air-passages. The membrane is produced by changes in 
the superficial layers of the tissues, and is thus a 'false membrane'. 
Its formation is due to action of toxins of the diphtheria bacilli. 

DIPHTHERITIC MEMBRANE.— 

Common Sites. — Tonsils and neighbourhood, and larynx. Also 
occurs on pharynx, trachea, epiglottis, nares. In fatal 
cases, often in accessory sinuses. Rarely, on conjunctiva. 

Macroscopic Characters. — 

1. Colour of membrane grayish-white ; later may darken. 

2. Adherent, and leaves bleeding surface on separation. In 

later stages separates easily. 

3. Is superficial : only in rare cases extends deeply. 

Disappears by disintegration. 

Histology. — ^Membrane is formed by coagulative necrosis of 
epithelial cells, with exudation of fibrin and, in deeper layers, 
of polynuclear cells. Frequently the epithelial cells are 
shed early. Tissues below membrane are but little affected. 
Diphtheria bacilli present mainly on surface and in superficial 
-layers : do not penetrate deeply. 

Faucial Diphtheria. — ^Initial slight catarrh of fauces. Mem- 
brane formation commences usually at one spot, either on 
tonsils or at junction of uvula and tonsil, and spreads over 
tonsil, pillar of fauces, uvula, over soft palate, and often over 
pharynx ; is not confined to tonsil. 

Laryngeal Diphtheria.— Membrane may include rima. 
Spreads upwards to epiglottis; downwards may extend 
even to bronchioles. Faucial membrane usually present. 
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Diphtheria — ^Morbid Anatomy, continued. 

LYMPHATIC GLANDS.— in neck and under jaw : in 
severe cases extreme. Mainly due to secondary streptococcic 
infection, and not rapidly affected by antitoxin. 

HEART. — ^Myocardial changes important. Fatty degeneration 
often marked. Endocarditis, very rare. ^ 

PULMONARY LESIONS. — Bronchitis and bronchopneumonia ‘ 
common and fatal, especially in laryngeal t3^e. Pneumococcus is 
commonest organism : Klebs-Loeffler bacillus rare. Membrane 
may extend down trachea to bronchi ; rarely to bronchioles. 

NERVOUS SYSTEM. — Parenchymatons degeneration of peripheral 
nerves, sensory and motor, in diphtheritic paralysis. 

OTHER CHANGES, NOT CHARACTERISTIC.— 

Blood. — Definite leucoc3rtosis, and relative increase of poly- 
nuclear cells. 

Kidney. — ^Fatty degeneration, and rarely nephritis. 

Liver and Spleen. — ^Toxic changes. 

Duration of Infectivity. — ^Isolate until : {a) Three consecutive 

negative swabs at intervals of 3 days; (b) No local lesion. 
Usually 4 to 6 weeks. 

Quarantine Period. — Contacts : (a) With negative swabs and no 
symptoms — 14 days ; (6) With positive swabs — until negative, if 
bacilli proved virulent. ■> 

Symptoms. — 

INCUBATION PERIOD.— Usually two to five days, - most com- 
monly two. Rarely, bacilli may lie latent for prolonged period 
before symptoms arise. 

EARLY SYMPTOMS. — General malaise. Temperature about 101° ; 
rarely exceeds 103°. Slight hoarseness : sore throat often 
unnoticed in children. Face gray. May be convulsions in infants. 
Knee-jerks often absent. Trace of albumin very frequent. 

CLINICAL TYPES.— (. 4 ) Faucial ; (B) Laryngeal ; (C) Nasal. 

A. Faucial Diphtheria. — ^In children is a silent disease — 
little p^, complaint, or crying — symptoms being toxmmic. 

Early Symptoms. — As above. Some difficulty in swallow- 
ing. Tonsils : general catarrh ; membrane often 
commencing on first day. Glands in neck and under 
jaw tender and slightly enlarged on affected side. 

Third Day. — Membrane {see Morbid Anatomy, above) 
on tonsils, palate, and uvula: may fill aperture. 
Glands larger. Temperature is variable. General 
malaise and toxasmia. Pain as a rule only on 
sivallowing. 

Fourth to Fifth Day. — ^Membrane extensive. .Glands 
large. Breath very heavy. Tongue furred. Urine 
reduced. Albumin almost constant. 

Favourable Cases. — Subsequently membrane disinte- 
grates. Signs disappear. Convalescence in seven to 
ten days. Constitutional symptoms generally defi- 
nitely in proportion to extent of membrane. 
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Severe Cases. — Ashy face. Pulse feeble, rapid, or often 
slow — ^the latter very serious. Temperature may be 
high or low. Membrane usually extensive. Nasal 
discharge common. Vomiting. Albumin increases. 
Prostration marked. Death from cardiac failure : 
often sudden : usually in three to eight days. Larynx 
often involved. 

Totisils may show following variations : (i) Punctate 
exudate as in follicular tonsillitis ; {2) General pulta- 
ceous exudate ; (3) Miliary membrane at several 

points ; (4) Catarrh. In severe cases with little 

membrane, virulent baciUi often numerous in nares. 

B, Laryngeal Diphtheria. — Commonest about three years of 

age. Nearly always secondary to faucial diphtheria, and 
faucial membrane, cervical glands, and s3rmptoms present. 

Early Stage. — ^An acute laryngitis producing 'croup', 
viz. : (i) Hoarseness ; {2) Har^ cough ; (3) Inspiratory 
stridor ; (4) Inspiratory recession above clavicle. 

Clinical Varieties . — 

1. Onset sudden, but symptoms not severe. Parox- 

ysms of dyspnoea for few hours, due to spasm of 
glottis. Membrane slight. Prognosis good. 

2. Onset less sudden. D3rspnoea becomes continu- 

ously worse, without spasms. Colour livid. 
Cyanosis and 'croup' increase. Restlessness, 
vomiting, and coma. Condition associated with 
spread of membrane down trachea. Pulmonary 
complications common. Prognosis very bad. 

Temperature rarely high unless faucial symptoms marked. 

In adults, laryngeal diphtheria is rare, but is often over- 
looked ; width of larynx prevents blockage, and 
hence there is no croup. Membrane spreads to fine 
bronchi, with severe symptoms and high mortality. 

C. Nasal Diphtheria. — Occurs in two forms : — 

1. Primary Membranous Rhinitis. — ^Nasal discharge. 

Membrane often very extensive. Symptoms often 
slight, and cause overlooked. 

2. In Faucial Diphtheria. — ^Discharge may be h»mor- 

rhagic. Symptoms usually severe though membrane 
slight. 

Complications. — 

1. PULMONARY. — Bronchitis and bronchopneumonia nearly always 

present in severe cases. 

2. CARDIAC. — Irregularity very common : faint murmur frequent. 

Marked irregularity, and especially slow pulse, of serious 
prognosis : often sudden deatfr. Severe cardiac symptoms not 
common in acute stage. Blood-pressure falls very low. 

3. ALBUMINURIA. — Almost constant, and very early, not uncom- 

mon on first day. Amount large in severe cases. Anuria 
serious. Subsequent nephritis very rare. 

4. VOMITING.— Dangerous sign. 
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Diphtheria — Complications, continued. 

5. RASHES. — Diffuse er3^henia occasionally even in absence of 

antitoxin, 

6. LYMPHATIC' GLANDS.—Periadenitis and cellulitis of neck may j 

develop ; occasionally suppuration ; due to streptococci. ^ 

7. RELAPSES.— Marked in i per cent. Slight return of sore ^ 

throat more common. Give further antitoxin. 

Sequelae. — Of extreme importance : {A) Paralysis ; (J3) Cardiac 

failure. 

A. POST-DIPHTHERITIC PARALYSIS.— Strict sequel: occurs 

in second or third week of convalescence : of toxic origin. 

Frequency. — 10 to 15 per cent : higher in adults. Most 
common in faucial type. Usually following severe cases, but 
also in mild forms. 

Effects of Antitoxin Treatment (Goodall). — ^Total fre- 
quency not diminished, but paralysis of less severity : 
ascribed to survival of great numbers of severe cases. 
Paralysis rare when antitoxin given on first or second day. 

Progress. — ^From onset of paralysis takes two to seven weeks 
to become complete. Progress may be arrested at any stage. 

Order of Progression. — Xx) Palate ; (2) Eye ; (3) Limbs ; 
occasionally (4) Trunk ; (5) Diaphragm ; (6) Intercostals. 
Special senses never affected. Facial paralysis rare. Involve- 
ment of sphincters very rare. 

1. Palate. — Nearly always affected first. Earliest signs : 

Nasal voice; regurgitation of food through the nose. 

On examination : Palate relaxed, motionless, insensi- 
tive, and reflex absent : changes often incomplete 
in milder degrees. Constrictor of pharynx affected 
in severe cases, whence difficulty in deglutition, and 
choking. Larynx affected in late stages with wide- 
spread paralysis: paralysis of adductors, causing 
hoarseness and weak cough : may simulate relapse 
of laryngeal diphtheria. Anaesthesia of larynx may 
lead to aspiration of food. 

2. Eye. — Frequency of affection next to palate. Most 

common is loss of power of accommodation from 
paralysis of ciliary muscles, revealed by difficulty 
in reading. Extertuil rectus most commonly affected 
of extrinsic muscles. Diplopia and squint of every 
grade to complete ophthalmoplegia externa (very 
rare). Pupils often slugjgish : may react to light 
and not to accommodation (very rare apart from 
diphtheria and encephalitis lethargica). Argyll 
Robertson pupil very rarely. 

3. Limbs. — Legs more frequently affected than arms ; 

commences with wealmess in walking. Knee-jerk, 
and deep reflexes abolished. With complete 
paralysis, wasting of muscles is often extreme. 
Sensation is usually affected, but marked loss is 
unusual. Reaction of degeneration very rare. 
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4. Trunk Muscles. — May be inability to move head. 

5. Diaphragm. — Special danger to lungs from accumu- 

lation of mucus. 

6. IntercQsials. — ^Respiration seriously afFected. 

A generalized type of paralysis occurs in which the 
last three groups of muscles are specially affected : 
otherwise their involvement is uncommon. 

Common Combinations of paralyses are : (i) Palate only or 
ocular only. (2) Palate and slight ocular, especially accom- 
modation. (3) Palate, slight ocular, knee-jerl» absent, and 
some weakness of legs. These three forms are frequent ; 
recovery is usual in two to three weeks. (4) Severe : 
palate, pharynx, eyes, and legs. (5) Generalized form : 
palate and eyes slight, trunk and limbs marked. 

Cause of Death in Paralysis. — ( i) Respiratoryfailure from 
paralysis of muscles ; aspiration pneumonia ; massive 
collapse of lungs. (2) Cardiac failure. 

Prognosis in Paralysis. — When mild, recovery complete in 
a few weeks. Severe cases, prolonged. Paralysis never 
persists with life. Mortality in adults very low. 

B. CARDIAC FAILURE. — ^Apart from acute stage, failure most 
common in third week. Cardiac symptoms may occur as 
follows : — 

1. Patient with paralysis of any degree allowed to get up : 

may be suddenly fatal. 

2. Patient without paralysis allowed up under three weeks 

after severe attack. 

3. Rarely occurs in bed, after severe attack, on slight exertion. 
Slight symptom is tachycardia. 

Serious symptoms are severe precordial pain, vomiting, irregu- 
larity, and dilatation ; mortality very high. 

Diagnosis. — 

1. BACTERIOLOGICAL METHODS. — Rub sterile swab on mem- 

brane or tonsil ; inoculate biood-serum ; incubate twelve hours 
■ at 37° C. ; a preliminary examination may be made in eight 
hours. The swab is also rubbed directly on a microscope slide, 
and the smear stained and examined : positive results not 
uncommon, but negative results of little value. Presence of 
Klebs-Loeffler bacilli is absolute proof : absence in cultures, 
with definite membrane present, is negative proof. With 
suspected laryngeal diphtheria, repeat examination if negative. 
A negative examination may result erroyieously from : (a) Use of 
antiseptics on fauces : should not be employed for four hours 
previously. (6) Membrane not touched by swab, (c) Mixed 
infection : careful examination of film necessary. 

Severity of attack cannot be judged from culture ; but ivith pure 
cultures it is usually severe. 

For (fff&culties of bacteriology, see Bacteriology. 

Never watt for bacteriological report before commencing treatment. 

2. CLINICAL DIAGNOSIS.— Early albuminuria and absence of 

knee-jerks are often suggestive. 
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Diphtheria — Clinical Diagnosis, continued. 

a. Faucial Diphtheria. — ^Diagnosis necessary from : (i) 

Follicular tonsillitis ; (ii) Scarlet fever. Less commonly, 
from secondary syphilis, thrush fungus, quinsy, Vin- 
cent’s angina, and herpes of palate. Scalds of pharynx- 
and curds of milk have caused mistakes. 

Follicular Tonsillitis. — Onset rapid. Temperature high, 
104°. Face flushed. Any membrane present is 
limited to tonsils, and leaves no bleeding surface on 
separation. 

Scarlet Fever. — Sudden onset with vomiting. Tempera- 
ture high, 103“. Pulse rapid. Face flushed : 
circumoral pallor. Tongue strawberry. Rash : punc- 
tate erythema. 

Quinsy. — ^Diphtheria never suppurates. 

b. Laryngeal Diphtheria. — ^Diagnosis from : (i) Acute 

laryngitis ; (ii) Measles ; (iii) Retropharyngeal abscess ; 
(iv) Bronchopneumonia. Less commonly from laryn- 
gismus stridulus, foreign body, and papilloma of larynx, 

Acute Laryngitis. — Often difficult. Constitutional sym- 
ptoms slight. Bacteriology. Primary acute laryn- 
gitis in infants is nearly always diphtheria. 

Measles. — Catarrhal symptoms. Koplik’s spots. No 
membrane present. Later, t5q)ical rash. 

Retropharyngeal Abscess. — Recognized by position of 
head and by palpation. 

Bronchopneumonia. — ^Expiratory stridor. Retraction 
of lower ribs. 

Laryngismus Stridulus. — ^Recurrent nocturnal attacks 
of dyspnoea. Sudden onset. No membrane. Slight 
genered symptoms. Spasm relieved by warm bath 
or by chloroform. 

Papilloma of Larynx. — ^Haemorrhage occurs. 

Association with Other Specific Fevers. — Frequent with measles 
and scarlet fever (q.v.) ; prognosis serious. 

Prognosis. — 

INJECTION OF ANTITOXIN. — Prognosis varies almost directly 
with day of injection : mortality under 2 per cent when given 
on 1st or 2nd day : with recent larger doses is practically nil in 
faucial forms. Death-rate rises rapidly with delay, about 5 per cent 
when given on 3rd day, and 10 per cent when given on 4th day. 

Laryngeal Form. — ^Death-rate much higher than faucial form, 
but very low if injection given on ist day. 

age. — ^M ortality decreases rapidly after 7 years. The younger the 
age, the higher the mortality. 

DANGEROUS SYMPTOMS. — ^Very irregular pulse, especially if 
slow. Low temperature with symptoms of prostration. Repeated 
vomiting. Marked albuminuria. Convulsions. 

In Faucial Diphtheria. — ^Extensive membrane. Great en- 
largement of glands. 
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In Laryngeal Diphtheria. — Marked obstruction. Pulmonary 
symptoms. 

In Nasal Diphtheria. — Free haemorrhage. 

' In Paralysis. — Extensive paralysis. Involvement of respira- 
tory muscles. Signs of cardiac weakness. Vomiting. 

Prophylaxis. — ^The following measures should be adopted : — 

Complete isolation of patient, disinfection of clothes, etc. 

Patient not discharged until Klebs-Loeffler bacilli absent', three 
examinations at intervals of at least four days, preferably 
commencing on twenty-first day. (Many competent authorities 
consider these examinations uimecessary if patient be clinically 
free from all symptoms.) 

Examination of contacts : see Contacts, p. 40. 

All attendants should wear gowns and caps, and gauze masks over 
nose and mouth ; pay special attention to sterilization of hands ; 
gargle with weak caxbohc lotion or antiseptics. ' 

Treatment, — Methods of primary importance are : (i) Injection of 
antitoxiiL ; (2) Rest. Of less importance are general hygiene 
diet, local treatment, treatment of special symptoms. Note'. In 
presence of symptoms, commence treatment without waiting 
for bacteriological report. 

I. INJECTION OF ANTITOXIN.— 

Dosage. — Varies greatly with day of disease, and also with 
severity and clinical type, and less with age of patient. 
'When in doubt, give a large dose. The general aim is to 
give all the antitoxin necessary within at most 24 hours, 
and not spread it over several days. 

Seen ist day of disease ; Give 4000 to 8000 units, depending 
on age and severity : repeat in 12 hours. In laryngeal 
type, inject 6000 to 8000 units, repeat in 8 to 12 hours ; 
when very severe, 10,000 units, and repeat twice within 
24 hours. On 2nd day, repetition to be judged by 
condition : in faucial t^e, frequently unnecessary ; in 
laryngeal type, advisable: single dose of amount as 
above. On subsequent days, depending on condition. 

First seen after Jst day : Dosage increased by one-half for 
each day. 

Children require a dose almost similar to adults : under 
2 years, give two-thirds of above. 

Desired result is general improvement and shrivelling of 
membrane, commencing in 12 to 24 hours. 

Method of Administration. — 

Intrasmuscular injection into flank, etc., advisable as 
routine method : more effective than subcutaneous. 
Use carefully sterilized syringe and needle. Only 
freshly-opened phial of serum to be used. 

Intravenous injection : In severe, late, and hoemorrhagic 
infections. Inject slowly, undiluted, at body tempera- 
ture. Use concentrated serum. Giye also inframuscular 
injection. 
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Diphtheria — Treatment — Injection of Antitoxin, continued. 

After-effects of Antitoxin. — 

a. Serum Rash. — Onset seven to fourteen days after injec- 
tion — usually ten days. Urticaria or erythema : may t 
closely resemble measles. Bathe with lead lotion;' \ 
The irritation is so extreme that morphia is frequently ^ 
necessary. Calcium lactate has no preventive effect. / 
P3n:exia and joint pains not uncommon. 
h. Anaphylaxis or Hypersensitiveness. — Occurs in those 
who have had previous serum injection more than 
ten days previously: may be many years. Symp- 
toms may develop with great rapidity, especially 
with intravenous injections ; if intramuscular, more 
commonly in half an hour to three hours ; occasionally 
in one or more days. In acute cases, rapid onset of 
collapse. When less severe, shivering or rigor, dys- 
pnoea, cyanosis, vomiting, varying degree of cardiac 
weakness and prostration, rash. Very rarely fatal 
except in asthmatics. The possibility of anaphylaxis 
is never a contra-indication to intramuscular injections 
for curative purposes. 

Desensitization : If intravenous injections are con- 
sidered essential, preliminary desensitization may ' 
be practised. Inject at intervals of five minutes 
successively 0*5 c.c., i c.c., 2 c.c., 5 c.c. of serum. 

If no symptoms occur, continue with complete / 
dose. If symptoms occur, wait for half an hour 
before next injection, or give dose intramuscularly. 
Hypersensitiveness may be so extreme that danger- 
ous symptoms occur with minute doses : in such 
cases intravenous injections must be abandoned. 

Treatment of symptoms : Stimulants. Hot blankets. 
Adrenaline i-iooo, i to 2 c.c. (for adult) intra- 
muscularly. 

2. REST IN BED. — Must be absolute, lying flat. 

Duration. — ^In mild cases, for three weeks after membrane 
disappears. When severe, for at least three weeks after dis- 
appearance of symptoms, and period increased at slightest 
indication. 

Each stage in getting up and convalescence should be extremely 
gradual, and pulse watched. Thus, for several days patients 
should be sitting up in bed. Risk of cardiac failure is 
present from onset, and persists into convalescence. 

GENERAL HYGIENE. — Remove carpets, etc. Temperature of 
room 63°. Free ventilation. Air not too dry, especially in 
laryngeal type (use bronchitis kettle). Give calomel. 

DIET.— -Milk. Custard and semi-solids in older children. If 
vomiting, peptonize milk : stomach wash rarely possible. 

LOCAL TREATMENT. — Aims at cleanliness. Does not kill 
bacilli : omit if .causes struggling. Syringe fauces and nares (if 
discharge) : use warm water or salt and water. If less severe 
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swab vidth i per cent carbolic. For nasal form or septic discharge, 
syringing essential (listerine and borax) ; for profuse h^orrhage, 
syringe with ice-water. 

TREATMENT OF SPECIAL SYMPTOMS.— 

Collapse and Cardiac Failure.— C ardias stimulants. 

Paralysis. — Rest in bed, absolute and prolonged. Give liberal 
diet, and arsenic and strychnine. For severe regurgitation of 
food : nasal tube in infants, stomach tube in adults. Paralysis 
of respiratory muscles ; raise foot of bed ; oxygen ; if severe, 
^ificial respiration in Drinker’s apparatus. Wasting of 
muscles : massage, electricity. 

Laryngeal Obstruction. — Indications for tracheotomy : 
increasing dyspnoea, inspiratory recession above clavicles, 
and restlessness. Intubation only in hospitals. 

'Diphtheria Carriers'. — See above, p. 40. 


CHAPTER V. 

THE PNEUMONIAS. 

LOBAR PNEUMONIA. 

{Croupous Pneumonia.) 

An acute specific disease caused by the pneumococcus, and 
characterized by toxaemia, consolidation of the lungs, and a fever 
which usually ends by crisis. 

etiology. 

FREQUENCY. — Accounts for 5 to 10 per cent of all deaths. 

AGE. — Frequency increases to 6th year, falls to the 15th year, 
and then again increases, especially for later decades. 

SEX. — ^Males 2 or 3 to i female : probably due to conditions of 
life. Incidence equal when in similar conditions, e.g., prisons. 

GEOGRAPHICAL DISTRIBUTION.— Universal ; somewhat less 
frequent in tropics. 

RACE. — ^Negroes and coloured races have high incidence and 
mortality when placed under abnormal conditions. 

EPIDEMICS. — Outbreaks may affect households, institutions, and 
wider areas. (Most of the recorded epidemics are insuf&ciently 
studied. The possibility of ‘ influenza’ especially affects epidemics.) 

Factors Increasing' Liability to Attack. — 

1. SEASON. — ^Incidence highest in ^vinter and spring. 

2. OCCUPATION.— Outdoor occupations show a higher incidence. 

3. PREVIOUS ATTACK. — ^Frequently several attacks occur. One 

attack probably predisposes to a second. 

4. COLD. — ^Pneumonia frequently follows exposure. 

MED ^ 
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Lobar Pneumonia — ^Etiology, continued. 

5. DEBILITY due to any cause. 

6. ALCOHOL is a specially important factor in prognosis. 

7. OTHER DISEASES. — Some diseases especially predispose to!> 

pneumonia, e.g., influenza, and chronic debilitating conditions".^ 

8. TRAUMA. — Attack may apparently follow directly upon injury, / , 

particularly of chest, not necessarily any lesion of the lung. 

As the pneumococcus is frequently present in the fauces of 
healthy persons, these factors are supposed to act by reducing 
the resistance of the body to its efiects. 

BACTERIOLOGY. 

The Pneumococcus. — 

MORPHOLOGY. — ^T3q)ically a lance-shaped coccus, occurring in 
pairs — i.e., a diplococcus. In body fluids has a capsule which 
is recognizable but unstained except by special methods : 
capsule lost in cultures. May occur in short chains of 4 to 8 
cocci when grown in fluid media. Gram-positive. In body fluids 
is extracellular, phagocytosis not occurring. Cultures are neces- 
sary before the coccus can be identifled with certainty. 

CULTURAL CHARACTERS. — ^Most important are : Fine colonies 
on agar, no groAvth on gelatin, acidifies raf&nose broth and inulin,_ 
usuadly coagulates milk. Thus differentiated from streptococci'' 
and staphylococci. Growth is very delicate, and cultures usually'-n 
die out in a few days. 

Synonyms : Micrococcus lanceolatus, Diplococcus pneumonia. 

Other Organisms present in Lobar Pneumonia. — Sir. and 
Staph, pyogenes, Friediander’s pneumobacillus, B. influenza, and 
rarely B. diphtheria, B. typhosus, and other bacteria, may be 
associated with pneumococcus in lobar pneumonia. 

B. Pneumoniae of Friedlander. — A short non-motile bacillus with 
rounded ends. In tissues often as a diplobacillus and with cap- 
sule. Gram-negative. Produces acid and gas in dextrose, lactose, 
mannite, and maltose. Belongs to the colon group of bacilli. 

Is never the cause of true lobar pneumonia, but may cause 
septicaemia. 

Immunity. Specific Therapy. Prophylactic Inoculation. 

— ^Animals can be immunized by injections of pneumococci, 
attenuated by heat or other methods. Duration of immunity 
is a few weeks. ^ Serum of immunized animals is protective to 
some extent against injections with pneumococci : also contains 
agglutinins. 

STRAINS OF PNEUMOCOCCI. — The Rockefeller Institute, by 
agglutination experiments ivith sera prepared as above, separated 
four types. Relative frequency (open to revision) : Type I, 36 
percent; mortality 25 per cent. Type II, 30 per cent ; mortality 
30 per cent. Type HI, 20 per cent ; mortality 45 per cent. Type 
IV 20 per cent ; mortality 10 per cent. Type III slightly differs 
culturally {Pneumococcus mucosus) ; is the most virulent but 
rare. Type IV contains many strains, mostly of low virulence : 
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Cooper has separated 29. Type specificity is due to polysacchar- 
ides in the capsules of the organisms, these differing in rhpmirf i' i 
constitution. 

PNEUMOCOCCIC ANTISERA. — ^Antisera have been prepared for 
- Tj^jes I and II : a serum is only of use for its homologous type. 

Felton's Concentrated Serum. — Prepared to contain anti- 
bodies to Type I and Type II. Initial dose for adults (intra- 
venous) : 20,000 units ; repeat in 8 hours. Two doses on 
second and, if indicated, on third day. Serum warmed and 
injected slowly (10 c.c. per minute). Serum reactions often 
severe. Sputum to be typed as soon as possible. Results : 
T3rpe I infections, mortality halved ; T3rpe II, no effect has 
been proved. 

Concentrated Type I serum is available (cheaper than Felton's). 

Severe cases with positive blood-culture are unaffected. 

For tests for h3^ersensitiveness see Diphtheria. 

TYPING OF PNEUMOCOCCI. — (1) Mouse test : washed sputum 
injected into peritoneal cavity : pneumococci in peritoneal 
exudate in 12 to 18 hours : agglutinate with t3rpe sera. (2) 
Neufeld's method : the various sera are added to sputum ; homo- 
logous serum causes swelling of capsule of pneumococci ; rapid, 
but difficult to assess. 

PROPHYLACTIC INOCULATION.— Pneumonia is prevalent 
among natives employed in South African mines. The incidence 
and mortality are highest during the first weeks of employment. 
Lister finds that prevalent strains agree with Types I, II, and 
IV of the Rockefeller Institute, and has prepared a vaccine : 
dosage, three weekly injections, with total of 7000 million cocci. 
Considerable immunity results. 

laORBID ANATOKY. 

The changes of acute inflammation occur in the lung, but are so 
modified by the nature of the tissue as to be characteristic. Three 
stages are recognized; (1) Engorgement; (2) Red hepatization; 
(3) Gray hepatization ; and also {4) Resolution. 

l^ote, — ^X-ray examinations suggest that pneumonic process com- 
mences at hilwm and extends outwards, reaching surface in 3 days : 
diaphragm early begins to rise. 

1. Stage of Engorgement. — 

MACROSCOPIC. — ^Lung deep red, firm, and more solid than 
normal. On section, surface red and moist. Air present and 
lung crepitates, but less than normal. Portions float in water. 

HISTOLOGY. — Capillaries dilated and engorged. Alveoli contain 
some blood-corpuscles, alveolar cells, and serum. Alveolar 
epithelium swollen. 

2. Stage of Red Hepatization. — 

MACROSCOPIC.— Lung appears bulky, and feels heavy. Is firm 
and airless. Pleurisy present on surface. On section, surface 
is red-brown, dry, and g;ranular (due to contents of alveoli). 
Distinctly friable. Does not crepitate. Sinks in water. On 
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Lobar Pneumonia — ^Morbid Anatomy, continued. 

scraping surface, small amount of reddish exudate (containing 
numerous diplococci) . 

HISTOLOGY. — Alveolar spaces occupied by network of coagulated 
fibrin containing red and white blood-cells and occasional epithe- -1 
lial cells. Alveolar walls infiltrated, and some leucoc 3 rtes present 
in interlobular tissues. 

3. Stage of Gray Hepatization. — 

MACROSCOPIC. — Colour gray. On section surface moister and 
granules indistinct. Extremely friable. Does not crepitate. 
Sinks in water. 

HISTOLOGY. — Alveolar spaces filled with leucoc 3 rtes (in prepara- 
tions, the plug is often retracted from the wall). Fibrin and 
red cells have been removed by phagoc 3 rtic action of leucocytes. 

In extreme cases, this stage is sometimes called 'purulent infiltra- 
tion’. Surface of cut lung covered with a purulent fluid. 

4. Resolution. — Proteolytic enzymes digest and liquefy the alveolar 

contents, and the product is mainly absorbed and excreted by 
the kidneys. Some leucocytes are ejected in the sputum. 

Distribution of Lesions in the Lungs. — (i) One lung alone is 
commoner than both. (2) Right lung is commoner than left. 
(3) Base is commoner than apex ; commences at base in 75 per 
cent. (4) When both lungs affected, is usually both bases ; 
both apices is rarest combination ; the middle lobe is very rarely 
affected alone. (5) Several lobes may be affected simultaneously, 
or, more frequently, in succession, various stages being present 
at same time. (6) Apical pneumonia is commoner in children 
than adults ; under five years, apices only in 30 per cent. (7) 
Central pneumonia, commencing at root, is rare (and doubtful). 
Statistics : (i) Right lung only, 55 per cent ; left only, 25 
per cent ; both 20 per cent. (2) One lobe, 40 per cent ; 
two lobes, 40 per cent ; more than two, 20 per cent. 

Weight of consolidated lung about 50 ounces (normal about 
20 ounces). 

AREA OF LUNG NOT CONSOLIDATED.— Rarely normal. 
Usually congested and oedematous. The unaffected lung is 
usually congested ; compensatory emphysema common. 

PLEURA. — ^Inflammatory changes invariably present where pneu- 
monic process has reached surface. 

BRONCHI. — Contain froth ; rarely the thick mucus of pneumonic 
sputum. 

BRONCHIAL GLANDS. — Swollen ; suppuration extremely rare. 

Lesions in Other Organs. — ^Not common. 

HEART. — Often contains firm coagula, especially on right side. 
Pericarditis. — Commonest cardiac lesion {see Complications). ^ 
Endocarditis. — Rare, usually ulcerative. Pneumonia is a 
frequent antecedent in deaths from ulcerative endocarditis. 

Less important changes are slight enlargement of the spleen and 
changes in the kidneys. 

Rare occurrences are meningitis and colitis. 
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SYMPTOms. 

Incubation Period. — ^Unknown. Probably few hours to few days. 
General Description. — 

— ONSET. — ^Abrupt, with rigor. Temperature has already risen 
during chill. General sensations of a severe febrile attack. 
PRESENT FROM ONSET OR DEVELOPING RAPIDLY.— 
(i) Pain in the side, often very severe ; (2) Short dry cough ; 
(3) Rapid respiration. 

DISEASE FULLY DEVELOPED. — Within twenty-four to forty- 
eight hours, condition characteristic : — 

1. Face flushed and eyes bright. Expression anxious. 

2. Respiration. — Short and rapid, frequently an expiratory 

grunt, or pause after expiration. AIbb nasi dilate. 

3. Cough. — Short, frequent, and repressed. Increases pain in side. 

4. Expectoration. — ^Very tenacious and blood-stained (* rusty 

sputum'). 

5. Skin. — ^D ry and pungent. 

6. Pulse. — Full and bounding. Pulse-respiration ratio often 

2 to I. 

7. Labial Herpes. — Common. 

8. Temperature. — High : 104® common, 
g. Physical Signs in Lungs. 

. TERMINATION. — In typical cases by crisis, after five to ten days. 
Rapid convalescence. 

Special Features. — 

1. VARIETIES OF ONSET. — May be less abrupt than usual : 

patient may remain at work until lung is solid. Onset tends 
to be more insidious in elderly or debilitated persons, and in 
terminal pneumonia. 

More than one rigor is rare — only in severe attacks. 

2. THE FEVER.— 

a. Period of Rising Temperature. — Initial rise very rapid : 

frequently reaches 102° to 104“ F. in a few hours. Rse 
above 104® at onset not necessarily serious : possibly 
is evidence of healthy reaction. Variations in rise of 
temperature occur in children ; in absence of a chill, rise is 
often more gradual ; in drunkards, and in weakly and old 
people, temperature does not rise so high or so rapidly — 
prognosis bad ; also when pneumonia occurs as a complica- 
tion in other diseases. 

b. Period of Continued Temperature (Fastigium). — 

Temperature usually very constant ; variations often 
do not exceed 2®. Continuous high temperature, over 
104°, is severe but not necessarily serious ; in fatal cases 
may rise further or fall suddenly before death. Lower 
temperatures may be mild cases or due to poor reaction 
of system. Slow gradual fall from high temperature at 
onset is often serious. 

c. Period of Falling Temperature. — ^T he temperature falls 

either by crisis or by lysis. If defervescence occupies 
longer than thirty-six hours, it is considered as lysis. 
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Lobar Pneumonia — Symptoms — Special Features, cmtiniied. 

Crisis. — ^Temperature falls abruptly. Occurs most com- 
monly between 5th and lotti days, especially on ytb. 
Rare after izth, and not before 3rd day. ^ Complete 
before gth day in 90 per cent. Fall occupies 6 to 12 
hours : 24 hours is a protracted crisis. Crisis probably 
marks stage of active immunity to toxins of pneumo- 
coccus : no evidence of occurrence of phagocytosis. 
Profuse sweating frequently precedes fall of tempera- 
ture ; patient then falls asleep ; on waking, temperature, 
dyspnoea, general symptoms, and distress have abated 
without corresponding changes in physical signs. 
Temperature curve at time of crisis may show one 
or more of the following stages : (i) Pseudo-crisis : 
temperature falls nearly to normal and rises again ; 
crisis follows, usually in 24 to 48 hours, (ii) Pre; 
critical rise : rises slightly shortly before crisis, (iii) 
Crisis : often falls to subnormal, (iv) Post-critical 
rise : rises slightly next day. 

Lysis. — ^Temperature falls more gradually. More common 
in children (in 30 per cent of cases) than in adults. 
Usual form after 12th day of fever In cases of 
delayed resolution, fever may persist many weeks. 

3. PAIN. — ^Early symptom, rarely absent ; often extremely severe'; 

worse on coughing and deep inspiration. 

Cause,— Due to involvement of pleura — ^therefore absent in 
central pneumonia, slight in apical, and most severe when 
the diaphragmatic pleura is affected. 

Nature- OF the Pain. — 

a. Local Pain. — Almost invariable. Over area of affected 

pleura : deep tenderness on pressure : no superficial 
tenderness. 

b. Referred Pain. — ^Not uncommon. If the inflammation 

affects the intercostal trunks, pain is referred to their 
terminal distribution ; hence pain is felt in abdomen 
or iliac fossa. Superficial tenderness absent. 

c. Reflected pain from the lung. Pathological changes in 

lung render nerve end-organs incapable of stimulation ; 
hence reflected visceral pain is extremely rare, 'i^en 
it occurs, pain and superficial tenderness are present 
and may be on opposite side to affected lung. 

4. DYSPNOEA. — Practically constant, from onset. 

Rate of Respiration. — In adults; usually 40 to 50 when 
condition developed : at onset about 30. In children : 55 
to 60 — over 70 bad prognosis. 

Character of Respiration. — Shallow and restrained. Ex- 
piratory grunt frequent. Inverted rhythm not uncommon in 
young children. 

Course. — Marked increase during febrile period usually means 
bad prognosis. .At crisis, rate falls, but more slowly th a n 
pulse and temperature : often several days before reaching 
normal. ° 
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Ca-TJSE. — Many factors are present : (a) Toxcsmia is the main 
cause ; (6) Pain causes shallow, and therefore rapid, respira- 
tions, of jerky character ; (c) Fever is of little importance ; 
(if) Consolidation of lung is of some importance, but degree of 
dyspnoea is largely independent of amount of consolidation. 
Polse-Respiration Ratio (normally 4:1). Lower than in 
any other condition ; often 2:1; in children may be i ; i. 
Cyanosis. — Slight degree common : in toxaemia lividity 
marked. Eirtreme cyanosis may develop in severe con- 
ditions, but, in general, cyanosis is less prominent than in 
bronchopneumonia. 

5. COUGH. — An early symptom — onset usually with the pain. 

Typically : short, restrained, and frequent. Pain and distress 
often extreme. Disappearance of cough with signs of secretion 
in bronchi is a serious s3rmptQm. Often absent in old and 
young people and drunkards, and in terminal pneumonia. 
After crisis, becomes looser and less distressing. 

6. SPUTUM. — At onset may be clear and mucoid : very tenacious 

and of small amount throughout. 

' Rusty Sputum ’. — Usually present within tu'o days. Occurs 
in more than half the cases. Extremely tenacious. No 
air-bubbles. Does not mix with saliva or pus. Amount 
small, one or two ounces a day. Colour due to blood, and 
gradually disappears. After crisis, sputum becomes looser, 
and often more profuse. 

In Childken (occasionally up to eleven years of age), often 

. no expectoration owing to swallowing of sputum : 

occasionally rusty sputum is vomited. In old people also 
there may be no sputum. 

HiEMOPTYSis. — Occasionally brisk at onset : usually several 
ounces. Is not of bad prognosis, and not necessarily due to 
tuberculosis or cardiac disease. 

Complications, e.g., bronchitis or cedema of lung, may alter 
character of sputum. 

Microscopical Characters. — ^Leucocytes, red cells, mucus, 
epithelial • cells, and various micro-organisms. May be 
fibrinous plugs of smallest bronchioles. Chemically : rich 
in calcium chloride. 

7. POSTURE. — Varies. Patient usually lies on affected side. 

PHYSICAL SIGHS IN THE LUNGS. 

INSPECTION. — ^Movements of affected part are deficient ; site 
often obvious when lesion extensive. VTien lower lobe affected, 
apex may move more freely than normal. Movement of healthy 
lung increased. Visible cardiac pulsation may be increased when 
left upper lobe is affected. 

Note also rate of respiration, and action of accessory muScles 
of respiration. 

PALPATION. — ^Lack of expansion of affected site. Vocal fremitus 
increased unless bronchi filled with secretion. (Patient should 
cough before test.) . 
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Lobar Pneumonia — Physical Signs in the Lungs, continued. 

Percussion and auscultation vary greatly in the different stages : 

Stage of Engorgement. — 

PERCUSSION. — ^Little change, or note high-pitched and tympan-j 
itic, and by comparison may appear dull. v 

AUSCULTATION.— (i) Breath-sounds weak (often the earliest ; 
physical sign) ; (2) Fine ‘crepitant rdles’. ' 

The 'crepitant rSles’ appear close to ear, occur towards end of 
respiration, often only on deep breathing, but not removed 
by coughing : probably due to separation of walls of alveoli 
stuck together lightly by exudation, but possibly are ’ of 
pleural origin. The breath-sounds, rarely, are harsher on 
affected side. 

Stage of Hepatization (Consolidation). — 

PERCUSSION. — Note dull. Quality and degree vary considerably. 
Resistance to finger and woody dullness of fluid not present. 

AUSCULTATION. — (i) Tubular breathing. Bronchial breathing 
commences with low pitch during expiration : as consolidation 
develops, rapidly increases to characteristic ‘tubular breathing', 
intense high-pitched, continuous throughout inspiration and expira- 
tion, with complete absence of adventitious sounds. (2) Broncho- 
phony, viz., vocal resonance greatly increased. No adventitious 
sounds present during height of stage. 

Stage of Resolution. — Physical signs commence to change usually 
within twenty-four hours of crisis. '' 

PERCUSSION. — ^Note gradually returns to normal. 

AUSCULTATION. — ^Tubular breathing gradually disappears. May 
be ‘redux crepitations', but often absent. Lungs return to 
normal in four to seven days : in children sooner. When con- 
solidation has been extensive, percussion note for several weeks 
may remain abnormal, slightly dull or tympanitic. When tem- 
perature falls by lysis, resolution is usually slower. Occasionally 
consolidation appears to spread after crisis. Possibly crisis 
marks a general immunity, but a local immunity does not occur 
simultaneously. 

Physical Signs in Unaffected Lobes or Lung. — (i) Movement 
increased ; (2) Percussion note hyper-resonant ; (3) Breath- 

sounds loud and puerile in character ; (4) No moist sounds 
unless bronchitis or congestion is present. (The lesion is occasion- 
ally diagnosed on the -wrong side in the early stages.) 

Central Pneumonia. — Occasionally symptoms are typical, but 
physical signs are absent or develop later. Explanation may be : 
(i) Central pneumonia commencing near root. Never found post 
mortem, but is suggested by radiographs, (ii) Symptoms due to 
pneumococcal septicaemia, and lungs involved later: probable 
explanation. 

CHANGES IN OTHER SYSTEMS. 

Circulatory System. — 

PULSE, Ftill and bounding. Rate increased in proportion to 
pyrexia, 100 to 120, Not dicrotic. Variations of pulse without 
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cardiac failure ; children faster than adults, 120 to 160 ; healthy 
young adults often under 100 ; in old and feeble persons, small 
and rapid from onset ; Avith extensive consolidation, may be 
small and pinning. Even in serious cases pulse may be full and 
deceptive in prognosis. After crisis, rapidly becomes normal. 
Bradycardia occasionally during convalescence; is of no signifi- 
cance. 

HEART SOUNDS. — Usual variations from normal are : (i) 

Sounds loud and clear ; (2) Pulmonary second sound accentuated ; 
(3) Mitral and pulmonary murmurs not uncommon during fever, 
especially in children. 

FAILURE OF THE HEART. — ^The possibility is a constant 
anxiety. Early physical signs of failure : disappearance of 
accentuated pulmonary second sound ; dilatation of right side of 
heart ; sounds develop foetal rhythm. Pulse-rate usually increases. 
Symptoms : Increasing cyanosis, orthopnoea, and diminution of 
urine. Collapse with rapid feeble pulse may occur early : not 
always fatal. Rapid cardiac failure with toxmmic symptoms 
may occur suddenly and fatally, in healthy people : very rare. 

ENDOCARDITIS AND PERICARDITIS.— (See Complications.) 

BLOOD-PRESSURE. — ^No constant variation : often unchanged 
throughout attack and crisis. Gradual fall of more than 20 mm. 
Hg suggests cardiac failure. Prognosis serious if pulse-rate per 
minute exceeds blood-pressure in mm. of Hg. 

BLOOD. — Leucocytosis appears early : number 12,000 to 25,000 
per c.mm., rarely exceeds 30,000 per c.mm. Polynuclear cells : 
increase in percentage. Returns gradually to normal after crisis. 

Prognosis is most favourable with moderate leucocytosis (about 
15,000 per c.mm.). Serious in absence of leucocytosis. 

Anaemia is unusual. 

Sldn. — Hot and pungent. Important changes are : (i) Herpes : 

more common than in any other fever : in 25 per cent of cases. 
Site ; around mouth and nose ; very rarely elsewhere. Prognosis 
favourable when present. Cause unknown. Pneumococci said to 
have been isolated from vesicles. (2) Sweats ; profuse at crisis, 
often slightly precede fall of temperature. Not common during 
fever. Subsequent to crisis suggest suppuration (empyema). 

Digestive System. — No change distinctive from other fevers. 

TONGUE. — Commonly white and furred. Dry in toxaemia. 

APPETITE. — Lost early. Recovers rapidly after crisis. 

VOMITING. — Rare except in children. 

BOWELS. — Usually constipated: may act normally. Diarrhoea 
rare. Meteorism : occasionally severe. 

SPLEEN. — ^Not uncommonly enlarged (examination difficult owing 
to pain on deep respiration). 

Urine. — Usual febrile characters present. Trace of albumin com- 

• mon. Albumose in severe cases. Excretion of chlorides markedly 
diminished ; true retention occurs, retained sodium chloride being 
excreted after crisis; no apparent value in prognosis. Uric 
acid rises about crisis (due to absorption of exudate or leuco- 
cytosis). Acute nephritis rare. 
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Lobar Pneumonia — Systemic Changes, continues,. 

Nervous System. — Most frequent symptoms are : — 

1. HEADACHE.— Occurs in 50 per cent. Rarely severe. 

2. INSOMNIA. — ^Frequent, ojten severe and extremely troublesome 

to treat. Aggravated by, but may be entirely independent of, 
pain, cough, or dyspnoea. 

3. DELIRIUM AND PSYCHICAL DISTURBANCES.— Slight 

degrees of mental dullness rarely absent in typical forms. "With 
severe delirium and psychical disturbances, prognosis is serious. 
Occurs in : (a) Toxic cases. (6) Delirium tremens in alcoholic 
patients. Very common, (c) Onset with acute mania (rare). 
[d) Onset in children simulating meningitis ; prognosis is not 
serious. 

Apical pneumonia is more liable to nervous symptoms. Cerebral 
symptoms occasionally occur after crisis. Recovery in all 
forms is rapidly complete when not fatal. 

4. CONVULSIONS IN CHILDREN.— May occur : [a) At onset in 

place of rigor ; (6) Repeatedly at onset in cases simulating 
meningitis ; (c) Later in attack at commencement of true 

meningitis (rare). 


COMPLICATIONS. 

Complications are few in number, but account for a considerable 
percentage of fatalities. The most important are : (i) Pleurisy and 
empyema ; (2) Pericarditis ; (3) Endocarditis ; (4) Meningitis. 

Bronchitis in some degree is almost constant, and is part of the 
disease. 

1 . Pleurisy and Empyema. — 

PLEURISY is practically a part of the disease : inevitable when 
inflammation reaches surface of lung. Thickened pleura, sufficient 
to give signs, very rarely follows pneumonia (and is not usual 
explanation of persistent impaired resonance). 

EMPYEMA is most common complication : about 4 per cent of 
cases. Commoner in children ; about 12 per cent, and in 30 per 
cent of fatal cases. 

Bacteriology. — ^Pneumococcus commonest, and best prognosis. 
Streptococcus not infrequent, especially in adults. Staphy- 
lococcus and other organisms very rare. 

Onset and Symptoms. — (i) Temperature rises again one to four 
days after subsidence ; (ii) Sweats ; (iii) General malaise, 
cough may return ; (iv) Leucocytosis. Pain, dyspnoea, and 
rigors are unusual. Temperature may not fall to normal, 
but commences to rise again during lysis. 

Physical Signs. — Those of pleural effusion. Vary with amount 
of fluid, which may be small. 

Interlobar or diaphragmatic empyema is very rare. 

2. Pericarditis — In about i per cent : in more than 10 per cent of 
fatal cases (statistics vary greatly). Mortality at least 80 per cent 
m diagnosed cases. Often insidious and undiagnosed, hence 
frequency in recoveries cannot be estimated. Amount of fluid 
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rarely exceeds a few ounces. More common with right than 
left pneumonia : origin probably septicaenjic, but may be direct 
extension. Pleurisy almost always present. Occurs usually in 
^ types otherwise severe. Physical signs of pericarditis, but 
i ' obscured by pleural friction and pulmonary signs. 

3 . Endocarditis. — Rare. Is practically always ulcerative. Com- 

moner in women. Specially affects hearts ^vith previous valvular 
trouble. Aortic valve commonest, but right side more often 
affected than in other forms of endocarditis. 

Meningitis is common termination. 

4 . Meningitis. — ^Rare, but always fatal. See Meningitis. 

- Other Complications. — 

1. PULMONARY COMPLICATIONS include abscess and gangrene 

of lung, considered under Modes of Termination (p. 6t). 

2. COMPLICATIONS RESULTING FROM PNEUMOCOCCAL 

SEPTICEMIA. — Commoner in children. Onset usually a few 
days after temperature becomes normal or during fall by lysis. 
Meningitis certainly, and probably pericarditis and endocarditis, 
described above, really belong to this group. 

a. Otitis Media. — Not uncommon in children : in 3 per 

cent of cases. No special characteristics. 

b. Akthritis. — ^Mainly in children. May precede onset of 

pneumonia. Larger joints affected ; hot painful swell- 
ing ; in mild cases may subside, in severe cases 
suppuration may occur. Mortality very high in latter, 
probably from associated septicajmia. 

c. Jaundice. — ^Slight icteroid tinge not uncommon, but 

definite jaundice rare. Cause doubtful. Usually slight, 
begins during pyrexia, and prognosis good. In toxamic 
cases, mortalily high. 

d. Peritonitis. — Very rare. Onset follows defervescence. 

Mortality very high. [See Peritonitis.) 

3. VARIOUS AND RARE COMPLICATI9NS.— 

Thrombosis. — ^Occurs rarely in peripheral veins, usually 
femoral. Ante-mortem clots in the heart are very rare. 
Epistaxis. — ^May occur at onset (about 3 per cent). 

Colitis. — I n severe cases. 

Appendicitis may coexist, but relationship is doubtful. 
Peripheral neuritis, aphasia, parotitis, and numerous other 
complications occasionally recorded. 

RELAPSES AND RECURRENCES, CONVALESCENCE, 

Relapse ^Different lobes may be successively involved (creeping 

pneumonia). True relapse after crisis is extremely rare ; initial 
attack usually abortive. 

Recurrence, — Very common in pneumonia — immunity due to attack 
is of short duration. 

Convalescence. — Generally rapid and uninterrupted. Sequel® rare. 
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CLINICAL VARIETIES. 

Anatomical Varieties.~(See Distribution in Lungs, p. 52.) 

APICAL PNEUMONIA.— Commoner in children : said to be ' \ 
frequently associated with cerebral symptoms. , 

CREEPING PNEUMONIA. — ^Involving successive lobes. / 

DOUBLE PNEUMONIA. — Affecting both lungs simultaneously, 
usually bases. In latter, case mortality high. 

CENTRAL PNEUMONIA. 

MASSIVE PNEUMONIA. — ^The bronchi as well as alveoli are fiUed 
with exudate. Extremely rare. Physical signs resemble effusion. 

Varieties Associated with Age. — ' 

PNEUMONIA IN CHILDREN. — ^Main variations from adult type 
are : Rigor rare, onset frequently with convulsion. Sputum 
absent, is swallowed. Apex not uncommonly affected : 30 per 
cent of cases. Cerebral symptoms frequent. Empyema commoner 
than in adults. Septiceemic complications commoner. General 
mortality very low ; about age of 3 years, death is very rare. 

PNEUMONIA IN THE AGED. — Onset, symptoms, and physical 
signs all indefinite. Prostration marked and mortality high. 

Other Varieties. — ^The following varieties may also be considered : — ' 

ALCOHOLIC SUBJECTS. — Pneumonia common : delirium tremens 
usually develops. Manifestations of pneumonia often indefinite. 
Mortality high. 

TERMINAL PNEUMONIA. — Pneumonia may be the terminal 
condition in chronic diseases such as diabetes, heart disease, 
nephritis, or phthisis. Symptoms and physical signs are slight. 

SECONDARY OR INTERCURRENT PNEUMONIA.— Not un- 
common in certain specific fevers, e.g., typhoid fever. Symptoms 
indefinite. Physical signs slight. Bases usually affected. Histo- 
logically may be lobular pneumonia. 

EPIDEMIC PNEUMONIA. — Definite epidemics occur : generally 
marked by special features and high mortality. Organisms other 
than pneumococcus may be the cause, e.g., plague bacillus. 
Certain of these epidemics are related to influenza. 

LARVAL OR ABORTIVE PNEUMONIA.— Mild cases or with 
very short duration. 

ASTHENIC OR TOXIC PNEUMONIA.— Local lesions sUght. 
Prominent symptoms are suggestive of septicaemia, viz., prostra- 
tion, marked nervous and toxaemic condition, jaundice, gastro- 
intestinal symptoms. Probably is pneumococcal septicaemia : 
pneumococci often isolated from blood. 

POST-OPERATIVE PNEUMONIA [see also Post-operative Pul- 
MONARY Embolism). — ^Frequency much reduced by : (1) Use of 
ether by open method ; (2) Improved surgical technique ; (3) More 
mpid^ preparation of skin by iodine, etc. Symptoms indefinite. 
Physical signs of low pneumonia: impaired resonance, feeble 
breath-sounds, crepitations. Post-operative consolidation of the 
lungs IS not always a true lobar pneumonia, but may be ; 
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1. Ikhalation or Anesthesia Pneumonia. — Probably caused 

by aspiration of saliva, etc. Cooling of lungs by vapour 
of less importance. 

2. Hypostatic Pneumonia. — Influenced by recumbent posture. 

feeble circulation, and interference with diaphragm. Com- 
moner after abdominal operations. 

3. Massive Collapse of the Lungs. 

4. Pulmonary Embolus and Thrombosis. 

Association of Pneumonia with other Diseases. — 

1. TUBERCULOSIS. — Phthisis often terminates with a lobar pneu- 

monia. Onset of acute tuberculous pneumonia may simulate 
lobar pneumonia. Lobar pneumonia never terminates in 
tuberculosis : cases where this appears to occur have been 
tuberculous from onset. There is no evidence that lobar 
pneumonia predisposes to tuberculosis. 

2. INFLUENZA. — See Influenza, p. 77. 

3. TYPHOID FEVER. — Pneumonia may occur at onset or in third 

week of t}rphoid fever. (See p. 15.) 

4. INFECTIOUS DISEASES. — Scarlet fever : pneumonia rare, but 

mortality high. Measles, whooping-cough, typhoid, etc. 

5. EMPHYSEMA AND CHRONIC BRONCHITIS.— Increase 

severity of attack and prognosis of lobar pneumonia : death 
occurs in two or more weeks. 

6. MiftLARIA. — ^May coexist with pneumonia, and symptoms of 

both become confused. Otherwise diseases arc independent. 

MODEIS OF TERMINATION. 

Pneumonia may terminate as follows : (i) Resolution ; (2) Delayed 
yesoluHon; {3) Organization and fibrosis — chronic interstitial pneu- 
monia; (4) Abscess; {5) Gangrene. 

X. RESOLUTION. — Of cases which recover, 90 per cent terminate 
by normal resolution : Go per cent after crisis, and 30 per cent 
-after lysis. Lung usually normal ivithin two weeks, frequently 
seven to ten days. The exudate in the alveoli mainly removed 
by liquefaction and absorption by the blood : some plugs may 
be coughed away. Resolution occasionally, but rarely, occurs 
without sputum. 

2. DELAYED RESOLUTION. — ^About 4 per cent of all cases. 
Lower lobe usually involved, especially right. Duration: 
Rarely exceeds six weeks. 

Clinical Course. — Crisis or lysis occurs, but temperature 
usually does not entirely subside. Physical signs of 
consolidation persist, usually over small area. After 
varying period, resolution occurs, generally slowly. Organ- 
ization may follow. Pleural effusion must be excluded, 
and sputum examined for tuberculosis. Condition is not 
confined to debilitated persons, but in these and drunkards 
may be fatal. 

Cat(se : probably failure of autolytic action of body 
fluids. Leucocytosis is absent. 
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3. CHRONIC INTERSTITIAL PNEUMONIA.— Very rare. The 
exudate organizes, resulting in fibrosis of the lung or chronic 
interstitial pneumonia (q.v.). Delayed resolution precedes the 
fibrosis. 

, ABSCESS. — Rare termination. Mortality high. Onset is 
insidious. Symptoms severe : intermittent or remittent 
pyrexia, cough often severe and paroxysmal, sputum contains 
pus and elastic tissue, and becomes offensive. Signs of con- 
solidation or excavation. {See Abscess of Lung.) 

5. GANGRENE. — ^Extremely rare. Practically always fatal. Often 
with abscess. Sputum unbearably foetid : • usually renders 
diagnosis certain. Abscess and gangrene occur most frequently 
with diabetes. 

DIAGNOSIS. 

Usually simple. In the first stage, symptoms may be practically 
conclusive before physical signs admit of localization. Difficulties in 
diagnosis arise from : (i) Conditions in which the onset and nature of 
the attack are modified ; (2) Conditions in which confusion with other 
diseases occurs. 

1. Onset and Nature of Attack Modified. — In terminal, 

secondary, intercurrent pneumonia in other diseases, and pneu- 
monia in the aged. The condition is a 'low' pneumonia, viz., 
indefinite onset with physical signs not very marked. Condition 
is more frequently overlooked in these circumstances than an 
erroneous diagnosis made. Its onset is suggested by rising 
temperature and cough, and signs in lungs on examination. 

IN CHILDREN. — Difficulty especially arises from : — 
a. Cerebral Symptoms in Pneumonia. 
h. Pleurisy with Effusion Simulating Pneumonia. — In 
children, vocal fremitus and tubular breathing may be 
present. Diagnosis mainly by hypodermic needle. 

c. Various Exanthemata. — Convulsion and general condition 

at onset may be similar. 

d. Confluent Bronchopneumonia. 

e. Appendicitis and Acute Abdominal Conditions. 

IN ALCOHOLIC SUBJECTS. — Obscured by delirium tremens. 

2 . Confusion -with other Diseases. — ^This occurs in : — 

a. ACUTE ABDOMINAL DISEASES. — When the pleuritic pain in 

pneumonia is referred to the abdomen, the abdominal wall 
becomes rigid and tender. Condition at onset may simulate 
almost any acute abdominal lesion. Diagnosis important, as 
operation may be supested. Difficulties most often with : — 
Appendicitis. — ^Diagnosis : limitation of movement of chest, 
pulse-respiration ratio, and early signs of pneumonia. This 
difficulty is especially frequent in children, owing to 
vomiting in pneumonia. 

Perforated Gastric Ulcer. 

b. ACUTE PNEOIONIC PHTHISIS. — Diagnosis at onset often 

impossible. Defervescence does not occur or is not complete ; 
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P3T:exia becomes irregular; wasting; consolidation persists. 
Later, tubercle bacilli in sputum. Fatal in two weeks or 
upwards. Suspect when temperature persists after twelfth day, 
but remember is very rare. 

c. TYPHOID FEVER. — Difficulties may arise from : (a) 'Typhoid 

state’ developing in toxic pneumonia ; (b) Pneumonia occurring 
as comjjlication in typhoid fever at onset or in third week. 
Diagnosis often depends on distinctive proofs of typhoid fever, 

i.e., rash and agglutination reaction. (The spleen is frequently 
enlarged in pneumonia.) 

d. INFLUENZA. 

e. ABNORMAL FORMS OF LOBAR PNEUMONIA.— If several 

cases occur in same household and all are rapidly fatal, possibility 
of plague must be considered. 

Specific Methods of Diagnosis. — 

1. BLOOD CULTURE. — ^Positive in eairly stages in 30 per cent : 

prognosis serious. 

2. X RAYS. 

3. SPUTUM EXAMINATION. 

PROGNOSIS. 

General Mortality. — The mortality of all cases at all ages is from 
20 to 25 per cent. In private practice considerably less than in 
hospitals. The prognosis varies greatly in different circumstances, 
depending mainly upon : (i) Age ; {2) Previous habits and con- 
ditions of health ; (3) Features of the attach. 

1. AGE. — Under 2 years mortality is high but the disease is rare. 

Between 2 and 5 mortality is extremely low, an uncomplicated 
pneumonia rarely dying ; recovery not uncommonly occurs 
even when child appears moribund. Mortality increases pro- 
gressively with age ; betiveen 20 and 30 years about 20 per 
cent ; at 60 years about 60 per cent. 

2. PREVIOUS HABITS AND CONDITIONS OF HEALTH.— 

There is no disease where previous conditions of life are so 
important in prognosis. In healthy young adults fatalities are 
rare. The most important factors are : — 

а. Alcohol. — ^More than doubles mortality. Especially 

seen in middle-aged labourers. 

б. Debilitating Diseases. — ^Especially chronic nephritis, 

diabetes, cardiac disease, arteriosclerosis, and phthisis, 
c. Poor Physique, previous insufficient food and unhealthy 
surroundings. Death-rate is higher in cities than in 
country districts. Stout individuals are bad subjects. 

3. FEATURES OF THE ATTACK.— Conditions influencing 

prognosis may be considered under the headings General 
symptoms and signs ; extent of pulmonary lesion ; varieties 
of termination ; complications. 

General Symptojis and Signs (approximately in order of 
importance). — 

a. Toxesmia. — The degree of toxaemia is the most 
important sign in an attack. 
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Lobar Pneumonia — ^Prognosis, continued. 

6. Condition of the heart and pulse. — ^Especially dilatation 
of right side of heart and rapid small pulse. If 
pulse exceeds 130, prognosis is serious ; also if pulse- 
rate per minute exceeds blood-pressure in mm. of Hg. 

c. Delirium. — When marked. 

d. Pyrexia. — Duration of considerable importance ; 

degree less so in general. Extremes are serious, viz., 
h3rperpyrexia, over io6“, and low temperature with 
. toxaemia (poor reaction). 

e. Dyspnoea. — Rate over 50 is serious, or pulse-respiration 

ratio falling to 2 to l. 

/. Insomnia. — ^When intractable. 

g. Leucocytosis. — ^Absence is bad sign. 

Usually two or more of above coexist, e.g., with, 
toxaemia, commonly rapid pulse, extremes of temper- 
ature, absence of leucocytosis. These conditions may 
be extreme when extent of consolidation is very slight. 

Extent of Pulmonary Lesion. — Mortality increases with 
the number of lobes affected : indicating severity of 
intoxication. Death is rarely due to asphyxia from extent 
of lung involved ; toxaemia and cardiac failure are the 
usual direct causes. 

Varieties of Termination. — Abscess and gangrene have 
very high mortalities. With delayed resolution, exhaus- 
tion and cardiac failure may occur. 

Complications. — ^Present in high percentage of fatal cases. 
Empyema : the least serious, but, as with all complica- 
tions, the earlier the onset in the attack the worse is the 
prognosis. All other complications have high .mortality. 
Meningitis : Always fatal. 

Endocarditis and pericarditis : High percentage. 

Pneumonia and Pregnancy. — ^Mortality is higher in preg- 
nancy, especially in later months. Abortion is common (at 
least half), and increases in later months, and raises the 
mortality ; and the earlier in the attack it occurs, the 
higher the mortality. The liability to pneumonia is not 
increased by pregnancy. 

TREATMENT. 

There is no specific drug, and the pulmonary inflammation probably 
is not influenced by any treatment. The aim of treatment is, in 
general, to maintain the strength, and, in particular, to deal with 
special symptoms. 

General Principles of Treatment. — 
t. GENERAL MANAGEMENT. — Free ventilation in room. Con- 
fined strictly to bed, but position to be varied. Clothing 
waim but not heavy : a Gamgee or woollen jacket is very 
suitable, but not essential. Hot-water bottle to feet. Daily 
sponge with tepid water. In suitable climates should be in the 
open air. The mouth must be carefully cleansed. 
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2. DIET.— lemonade, or bland fluids must be given freely. 

In delirium, saline infusions per rectum, or intravenous injec- 
tions. Food : milk, 2 to 3 pints in 24 hours at intervals of 
2 to 3 hours. Glucose, eggs, Mellin’s or cereal foods may be 
added. 

3. BOWELS.— Give salines or enemata during febrile period. 

Purging is inadvisable \ may start diarrhoea. Meteorism treated 
by turpentine enema, or turpentine stupe or pituitrin. 

4. BLEEDING. — In full-blooded patients is indicated by dilata- 

tion of right heart or cyanosis. Amount : 10 to 20 ounces. 

5. HYDROTHERAPY. — For hyperpyrexia and toxaemia; cold 

sponging every three hours. 

6. OXYGEN AND CARBON DIOXIDE. — Indicated by dyspnoea, 

cyanosis, cardiac weakness, or delirium. 

Methods. — (i) Oxygen tent — ^in all severe cases if obtain- 
able ; (2) Nasal catheter— can be given continuously ; 

{3) Funnel or mask — ^less efficient. Gas should be warmed. 

7. ANTISERUM AND SPECIFIC THERAPY.— (Sec Bacterio- 

logy.) Vaccine treatment : at present, no proof of value exists. 

Symptomatic Treatment. — 

1. RELIEF OF PAIN. — Hot poultices to the side, or an ice-bag. 

Leeches. For morphia, see below. 

2. TOXAEMIA, — Alcohol (brandy or whisky), freely : also cardiac 

stimulants. Hydrotherapy. Water freely by mouth. Intra- 
venous saline injections or continuous saline by rectum. Oxygen. 

3. CARDIAC WEAKNESS. — Alcohol and hydrotherapy. Stimu- 

lants such as ether, digoxin, camphor, coramine, strychnine, 
and strophanthin. 

4. RESPIRATORY SYMPTOMS.— Expectorant drugs are of 

little value for the cough, and preferably omitted. For severe 
cough, heroin may be given (for linctus, see Bronchitis). For 
dyspnoea and cyanosis : oxygen tent, bleeding. 

5. INSOMNIA. — Often extreme, and difficult to treat, while sleep 

is essential. Paraldehyde 3 i hourly up to §] is frequently 
effective, or Sij repeated after one hour (prescribe with syrup 
of orange or gss to §j whisky and §ij water). Medinal. 

6 . MORPHIA AND HEROIN. — ^The question of administration 

is very important. The following general statements may be 
made, (i) The pain, or, far more important, the insomnia, 
often 3delds to no other drug ; (2) Sleep is often essential ; 

(3) It is certainly dangerous to give morphia at the crisis ; 

(4) It is impossible to foretell when the crisis will occur. On 
these it may be observed : First — It is safe to give morphia at 
the onset. Injection of morphia, gr. J, is good treatment up to 
five days from onset. Secondly — It is dangerous to repeat a 
hypodermic injection of morphia. Finally — ^Every case must 
be considered separately, but in doubtful cases it may be 
remembered that post-mortem findings suggest that most 
cases which die after morphia would have had a fatal ending 
in any event. 

MED 5 
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7. DELIRIUM.— watching, ice-bags to the head, cold packs, 

and cold sponges. With patients who have been heavy drinkers, 
alcohol should be commenced at once. 

8. CRISIS. — Collapse, cardiac and respiratory, must be watched- 

for. 

9. HYPERPYREXIA. — Hydrotherapy. Antipyretics are contra- 

indicated. 

10. DELAYED RESOLUTION.— When apyrexial, give respiratory 
exercises, or blow-bottles. Rest during pyrexia. 

Convalescence. — Is extremely rapid. In normal cases, patient may 
be allowed up in a week and regarded as cured in a fortnight. If 
cardiac failure has occurred, convalescence must be more gradual. 

BRONCHOPNEUMONIA. 

[Capillary Bronchitis. Catarrhal Pneumonia. Lobular Pneumonia.) 

A bacterial infection commencing with inflammation of the bron- 
chioles and extending to the alveoli. Groups of alveoli become fllled 
with cells, mainly by desquamation from the walls. 

ETIOLOGY. 

Occurs as a primary or a secondary condition. In a third group 
are cases of aspiration or deglutition pneumonia. 

Primary Bronchopneumonia. — Closely resembles lobar pneu- 
monia in etiology, and also in symptoms. Majority of cases in 
children under 2 years, rare over 4 years. 

Secondary Bronchopneumonia. — ^The folowing conditions may 
precede or be predisposing causes : — 

1. BRONCHITIS. — ^The inflammatory process spreads down from 

the bronchi to. the bronchioles. 

2. ACUTE SPECIFIC FEVERS. — ^Especially measles, whooping 

cough, and influenza ; less commonly diphtheria, scarlet fever, 
and typhoid fever. 

3. RICKETS AND DIARRHCEA IN INFANTS. 

These three groups are extremely common predisposing causes 
in infants and children, the secondary bronchopneumonia 
causing a higher mortality than the original affection. 

4. DEBILITATING AND CHRONIC DISEASES IN OLD AGE.— 

Especially nephritis, cardiac lesions, and arteriosclerosis. 

5. TUBERCULOSIS . — K very common cause. 

Aspiration or Beglutition Pneumonia. — ^When matter contain- 
ing organisms enters healthy bronchi, an intense bronchopneumonia 
occurs, so severe that suppuration or gangrene may follow. The 
entry may be due to : — 

I. Loss OF THE Laryngeal Sensitiveness, as in operations 
under ansesthesia about the nose and mouth, with tracheo- 
tomy, in cancer of the larynx and oesophagus, in coma or 
urajmia, and in various nervous diseases ; particles of food 
or drink pass the lar3rnx and reach the bronchioles. ' 
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2. Passage of Matter from diseased portions of lung into 
healtty bronchioles : may occur in bronchiectasis, h®mo- 
ptysis, empyema ruptured into lung, abscess of lung, etc. 
Septic Embotus of the pulmonary vessels is a special method 
by which organisms may reach the bronchioles. 

Age. — ^The conditions usually associated with bronchopneumonia 
at different ages vary greatly. The followng is a summary : — 
Infants. — Under 2 years. Primary bronchopneumonia. 
Children. — Over 2 years (especially 2 to 5 years). Acute 
specific fevers ; rickets ; diarrhoea. 

Adults (uncommon). — ^Aspiration pneumonia; infiuenza. 
Old Age. — ^Debilitating and chronic diseases. 

Tuberculosis at any Age. 

Ether Pneumonia may also be lobular. 

Season. — ^Most common in winter and spring. 

MORBID ANATOMY. 

Both lungs are affected in at least 60 per cent of cases. The condi- 
tion of lungs post mortem varies greatly. The essential pa^ological 
change is a bronchiolitis ; the inflammation spreads to the alveoli, and 
results in proliferation and desquamation of the epithelial cells lining 
the wall. The macroscopic appearances depend mainly on the extent 
to which this alveolar change has progressed. 

Three groups may be described which coirespond to the stages 
most often seen ; (i) Group Avith acii/e bronchiolitis ; (2) Group with 
disseminated bronchopneumonia ,* (3) Pseudo-lobar form. 

1 . Acute Bronchiolitis. — ^Most commonly seen in. severe cases 

which have died in two or three days. Affection of alveoli 
insufiicient to cause visible consolidation. In early cases macro- 
scopically resembles bronchitis : histologically some alveoli found 
to be affected. On section, congestion and oedema : crepitant : 
mucopus in bronchi. In cases someAvhat later, on section lung 
has mottled appearance due to minute areas of collapse, 
consolidation, emphysema, and normal lung. 

2 . Disseminated Bronchopneumonia. — Common type. Lungs 

fuller and heavier than usual, but mostly still crepitate. 
PLEURAL SURFACE. — ^Three conditions recognizable, viz. : 
(a) Depressed purple areas of coUapse ; (b) Areas of normal lung ; 
and (c) Projecting dark areas of consolidation, over which pleura 
has lost its polish. 

CUT SURFACE. — General dark-red colour. Usually smooth, may 
be granular. Areas similar to those on pleural surface. Areas 
• of collapse can mostly be inflated through bronchus. 
MACROSCOPIC CHARACTERS of an area of consolidation.— 
Area is a group of affected bronchioles and the related alveoli. 
Size of small pea, and upAvards. Projects slightly above surface. 
Colour, gra3dsh-red. Surrounds a small bronchus, which is in- 
flamed and plugged Avith mucopus. Lung in neighbourhood is 
dark-red, smooth, and airless ; due to earlier stage of inflammation. 
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MICROSCOPIC CHARACTERS of an area of consolidation.— 
Bronchiole. — Lumen filled with plug of epithelial cells and 
leucocytes. Wall swollen and infiltrated. May be irregular 
dilatations. 

Alveoli. — Proliferation of epithelial cells lining wall : lumen 
occupied by swollen cells already desquamated, and by 
leucocytes : fibrin scanty or absent : red cells rare. Walls 
infiltrated with leucocytes, and contain distended capillaries. 
Changes most marked in alveoli close to affected bronchioles; 

3 . Pseudo-lobar Form. — Areas of consolidation extensive and 
coalescent. Intervening areas of congestion usually prevent uni- 
form appearance. Macroscopically may be indistinguishable from 
true lobar pneumonia, but histologically resembles previous group. 

In Aspiration Pneumonia, extensive infiltration with leucocytes 
occurs throughout affected areas. 


BACTERIOLOGY. 

No specific organism. In primary bronchopneumonia, the bacterio- 
logy is probably identical with that of lobar pneumonia, i.e., most 
commonly due to pneumococci alone ; other organisms may be 
streptococci and staphylococci, usually in association with pneumo- 
cocci. In secondary cases, the infection is usually mixed, two or 
more organisms being present, of which pneumococcus is commonly 
one. Common organisms are streptococci, staphylococci, and the 
infiuenza bacillus : less common are Micrococcus catarrhalis, diphtheria 
and typhoid bacilli, and Friedlander’s pneumobacillus. Occasionally 
such organisms as B. pyocyaneus and Micrococcus tetragenus, practi- 
cally confined to aspiration and septic cases. 


SYMPTOiaS AND CLINICAL COURSE. 


Primary Bronchopneumonia. — ^This variety, in its onset and 
symptoms, physical signs, diagnosis, prognosis, and treatment, 
may be regarded as identical with lobar pneumonia occurring at 
a similar age. The distinction depends on morbid anatomy and 
histology, and the diagnosis is rarely made definitely during life. 
Mortality is low. This form will not be referred to again. 


Secondary Bronchopneumonia. — ^There is no distinctive clinical 
course, and symptoms and signs are less definite than in lobar 
pneumonia. 

NATURE OF ONSET. — During convalescence and while suffering 
from a predisposing cause, commences as bronchitis, and sym- 
ptoms pass into those of bronchopneumonia, usually slowly but 
rarely suddenly. 

At first slight indisposition. Then actual onset shown by sym- 
ptoms . pyrexia, cough, rapid respiration and pulse, and fine rdles 
on auscultation. 


102° to 104° F. Generally marked 
daily vanations, 3° F. or more. Never falls by crisis. Hyper- 
pyrexia IS bad sign. In severe cases pyrexia may be slight. 
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COUGH. — Frequent : usually feeble : vigorous cough a good sign. 

RESPIRATION. — Rapid, often 6o or more ; increases in proportion 
to extent of lung affected. May be jerky. Pause after expiration 
common. Retraction of lower ribs and sternum during inspira- 
tion points to deficient lung expansion, and is a serious sign. 

PULSE. — Rapid, usually small, but may be full at onset. 

CYANOSIS. — In severe cases. Always a serious sign. First seen 
on lips. In grave cases pallor follows. 

The above sjnnptoms axe the most characteristic and important. 
Other symptoms are : — 

Skin. — ^Dry or moist, but rardy pungent. 

Sputum. — Young children swallow sputum. In old patients, 
scanty thin mucus, or mucopus. 

Herpes. — Not common. 

Appetite. — Impaired. Thirst may be great. 

Nervous Symptoms. — ^Marked only in grave cases. 

Progress of Severe Case. — Asphyxia and toxaemia develop. Anxious 
expression. Cyanosis, then lividity. Cough diminishes as tox- 
aemia increases. Rfiles wdespread as tubes fill \rith secretion. 
Patient becomes restless and sleepless. Inspiratory retraction 
of ribs marked. Right ventricle dilates. Death occurs. 

Terminations. — Primary and secondary cases end admost invariably 
in resolution or death. 

Other terminations are : Fibrosis, leading to chronic broncho- 
pneumonia. Common in tuberculous form, rare in others. Sup- 
puration or gangrene : the common termination of aspiration 
pneumonia. Very rare in others. Mortality very high. 

Cause of Death. — ^May be: (i) Asphyxia and toxsemia; (z) Heart 
failure ; (3) Exhaustion in protracted cases. 

PHYSZCAI. SIGNS. 

Vary greatly. Diagnosis mainly by auscultation. 

AT ONSET. — Signs of capillary bronchitis and congestion, viz., 
percussion note resonant, fine rdles, breath-sounds feeble. 

LATER. — ^R&les louder, breath-sounds harsh, vocal resonance 
louder. On percussion, impaired resonance may be recognized, 
but definite dullness is rare, and often there is no change. 

Death often occurs rvithout these later signs, but extensive areas 
of consolidation may be found. 

DIAGNOSIS. 

From the following three conditions diagnosis maj' be difficult : — 

I. ACUTE BRONCHITIS. — At onset (hagnosis ma,y be impossible. 
High temperature, severe constitutional disturbance, and 
localized bronchitis occurring in children are usually due to 
bronchopneumonia, simple or tuberculous. 

z. LOBAR PNEUMONIA.— Diagnosis is difficult when large areas 
of bronchopneumonia are confluent (pseudo-lobar form). 
Primary Bronchopneumonia. — ^Most common in children 
under z years, while lobar pneumonia is more common 
after z years of age. Diagnosis is of little importance. 
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Bronchopneumonia — ^Diagnosis, continued. 

Secondary Bronchopneumonia. — Special differences : Child 
previously in ill-health, onset insidious, affection bilateral. 

3. TUBERCULOUS BRONCHOPNEUMONIA (q.v.) .—Diagnosis 
usually possible only by duration ; suspected after four weeks. 
May be suggested by affection of apices, by signs of caseation, 
and by wasting, but not with certainty. Tubercle bacill; 
occasionally found in vomit in children, due to swallowed 
sputum, and very rarely in the faeces. 

Cerebral symptoms occasionally suggest meningitis. 


PROGNOSIS. 

In adults, mortality is very high in aspiration pneumonia, and • 
when intercurrent in chronic diseaises. 

In children, mortality low in primary form. 

Secondary Bronchopneumonia in Children. — 

MORTALITY. — Under 5 years 30 to 50 per cent; in private 
practice 10 to 20 per. cent. Prognosis varies with : — 

AGE. — ^Mortality greatest under 1 year ; it decreases steadily with 
age. 

PREVIOUS CONDITION. — With rickets or after acute specific 
fevers more severe than following bronchitis. Second attack 
worse than first if' interval is short. Thin children do better 
than fat ones. 

TEMPERATURE, — ^Temperature over 105°, or high and irregular, 
or low with extensive lung signs, are all unfavourable. Best sign 
is steady high temperature, io2'5° to 104°. 

In a given case prognosis depends on temperature, cyanosis, extent 
of lung involved, nervous symptoms, and state of digestive organs. 

In protracted cases, vomiting and gastric disturbance are serious. 

No case is ever hopeless. 


TREATMENT. 

{See also Lobar Pneumonia.) 

PROPHYLAXIS. — Of great importance. In predisposing con- 
ditions, especially measles and whooping-cough in children, great 
care should be taken to prevent chills. 

GENERAL MANAGEMENT. — Confinement to bed, but infants 
may be nursed. Position changed frequently to assist emptying 
tubes. Jacket of Gamgee next chest. Room well ventilated, but • 
no draughts. Steam kettle. 

DIET. — Milk and milk-foods in plenty. At regular intervals (about 
freely by mouth, and rectal salines if needed. 

ALCOHOL. — Extremely valuable, preferably as brandy. To an 
infant one ounce daily. Always in severe cases. 

BOWELS. — Castor oil or calomel. 

PYREXIA.— Antipyretics should never be used. Above • 105® 
reduce by hydrotherapy : tepid baths to infants : cold sponging 
to children most convenient. With asthenic low temperatures 
attempt to increase warmth : wrap limbs in cotton-wool : hot 
bottles : hot baths : mustard baths. 
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Cerebrospinal Fever, coniinued. 

Etiology. — , . , 

^Incidence greatest up to 5 years, in normal circumstances. 

SEASON. — Highest in first half of year : attributed to confinement ' 
in dwellings and prevalence of colds and coughs. 

OVERCROWDING. — ^The 'carrier rate’ among soldiers increases 
as distance between bunks is decreased. Cubic space is a lesser r 
factor. 

Infiuence of fatigue doubtful. 

Mode of Infection. — Animals are not susceptible (except monkeys 
experimentally): hence infection is solely from man to man; 
spreads by droplet infection ; fomites are not infectious. In- 
fection is from ‘carriers’, direct infection from a patient being 
very rare. Epidemics thus spread irregularly, cases apparently 
being unconnected. 

‘CARRIERS’. — ^May be; (i) Convalescent carriers: subsequent 
to an attack ; cultures (from nasopharyngeal swabs) usually 
negative in a few weeks ; rare cases become chronic carriers. 
(2) Chronic carriers : few only have had symptoms, or develop 
them. Susceptibility is low. In a healthy population, 5 per cent 
may be carriers : cases begin to be frequent when carrier rate 
is 20 per cent. 

PATH OF INVASION. — Nasopharynx is infected initially. 
Theories of the path to the meninges are : — 

1. Direct to the Meninges by Lymphatics. — Pus is some- 

times found in the sphenoidal sinuses (Embleton), and 
possibly spread may be direct by lymphatics. 

2. Invasion of the Blood. — Producing a meningococccemia 

with subsequent localization in the meninges. Early in the 
disease meningococci may be isolated by blood cultures. 
This is probable path. 


Bacteriology. — 

Diplococcus intracellularis meningitidis, or Meningococcus, discovered 
by Weichselbaum in 1887. 

^lORPHOLOGY. — ^Mainly in pairs. In cerebrospinal fluid and 
pus most, but not all the organisms are within the leucocytes 
(intracellular). Shape either round or flattened. Gram-negative. 
Thus closely resembles gonococcus. ° 


CULTURES. — Grow most readily on Gordon’s ‘tr5rpagar’ ; large 
colonics, somewhat opaque. Less readily on ascitic agar On 
ordinary agar grou-th more delicate and often fails. Cultures die 
readily, and subcultures are necessary every few days. Involution 
forms are common m cultures, cocci being swollen and staining 
badly. Identify cultures by agglutination. ^ 

GORDON’S TYPES OF MENINGOCOCCI.—By agglutination 
with antisera, prepared by inoculating animals Avith varifus SrS ns 
Gordon has separated 4 tvoes I IT ITT nnri strains, 

CKtont, and classed as Typo 
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Types II and IV have been classed as Type B. Type B is also 
known as parameningococcus and Type A as meningococcus. 
Types III and IV occur mainly in septicaemic forms. 
PRESENCE AND ISOLATION OF MENINGOCOCCUS.— 

1. Nasopharynx and accessory sinuses in 'carriers'. 

2. Blood in early stage of disease. Isolated in about 25 per cent. 

3. Cerebrospinal fluid during disease. 

Rarely isolated from nasopharynx during disease. 

AGGLUTININS. — ^Appear in blood about fourth day : to infecting 
strain only. 

ANTISERA. — Produced in horses and monkeys : only effective 
against homologous strain. Type II serum is of low valency. 

Morbid Anatomy. — General characteristic is a suppurative inflam« 
mation of pia-arachnoid, especially at base of brain. In very 
acute cases (meningococcal septicaemia) condition of hyperaemia 
only may be present. 

CEREBRAL MENINGES AND BRAIN. — ^Pia-arachnoid injected, 
and purulent exudate in subarachnoid spaces, especially at base. 
On cortex often much lymph, especially in larger depressions. 
Brain substance soft and pink; may be foci of haemorrhages. 
Ventricles distended wth fluid or even with pus. Microscopic- 
ally, infiltration along vessels and other channels, and may be foci 
of encephalitis. 

SPINAL CORD. — ^Always affected, especially posterior surface, and 
in dorsal and lumbar regions. Pus may surround all the cord, 
and even nerve roots. 

In more chronic cases meninges are thickened and remains of exudate 
present. Cranial nerves usually involved. Ventricles may be 
greatly distended with clear or turbid fluid, and foramen of 
Magendie closed, 

OTHER ORGANS. — Usually these show little change. Spleen 
occasionally enlarged. May be terminal pneumonia. 

Duration of Xafectivity. — Until nasopharyngeal swabs are negative. 

Quarantine Period. — Seven days. 

Symptoms. — 

INCUBATION PERIOD. — From i to 4 or 5 days. 

MODES OF ONSET. — (i) Ordinary type : Sudden onset. Condition 
becomes progressivdy worse, suggesting cerebrospinal meningitis 
in 24 hours. {2) Fulminating type : Abrupt onset. May be mania. 
Progress very rapid. Comatose within few hours. 

Ordinary Form. — Onset : Sudden, with headache, vomiting, 
P3n-exia, rigors, and, in children, convulsions. Temporary 
improvement occasionally follows onset. Stiffness of neck, head 
retraction, and general irritability develop. General condition 
of irritation of the nervous system and increased intracranial 
pressure. Symptoms usually take one to five days to develop, 
and remain at height for one to three weeks. Spleen may be 
palpable. 
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Cerebrospinal Fever— Symptoms, continued. 

MOTOR SYMPTOMS.— . 

1. Head Retraction.— May be extreme. In infants, opistho- 

tonos. 

2. Rigidity. — (i) Kemig's sign, rarely absent, (ii) Brudzinski's 

'neck sign' ; if the head is flexed by the hand, with the 
patient lying on his back, flexion of the knees and thighs, 
occurs (a valuable sign of meningitis), (iii) Brudzinski’s 
'leg sign' ; if one leg be flexed, flexion also occurs in 
the opposite leg. 

3. Reflexes. — Deep reflexes (knee-jerks) usually increased. 

Babinski's sign in about 10 per cent. 

4. Spasms. — Commence as twitching, increasing to clonic or 

tonic spasms. Spasms or paralysis of face muscles. 
Tremor common. 

5. Ocular Symptoms. — (i) Pupils : Usually dilated, from 

irritation of sympathetic; may be contracted, in severe 
forms. Inequality and sluggish reaction common. Hippus 
not infrequent, (ii) Strabismus : In about 20 per cent, 
(iii) Optic neuritis : Uncommon; about 10 per cent. Photo- 
phobia, conjunctivitis, ptosis, nystagmus occasionally. 
SENSORY SYMPTOMS. — ^Headache often very severe, especially 
occipital. Pain may extend along spine and limbs. General 
hypermsthesia may occur. 

PSYCHICAL SYMPTOMS. — ^At onset restlessness, mania, or’ 
delirium, later stupor and coma. 

VOMITING. — Of the cerebral type, very frequent at onset, may 
continue or subside later. 

TEMPERATURE. — Irregular, no typical course, remissions and in- 
termissions common ; may rise to 105° or over ; about 103° usual. 
PULSE. — Slow in relation to temperature, may be irregular. 
RESPIRATION. — Towards termination may be Cheyne-Stokes, 
Only increased with pulmonary complications. 

ERUPTIONS.— 

1. H/emorrhagic Rash.— Onset early, ist or 2nd day. Either 

(a) petechial, or (6) purpuric (fulminating cases only). 
Rare. 

2. Herpes Labialis. — In 25 to 50 per cent. Onset not before 

4th or 5th day. 

3. Erythema. — ^M ay resemble typhoid. 

BLOOD. — Polynuclear leucocytosis, 25,000 to 50,000 per c.mm. 

Lcucocytosis may be absent in fulminating cases. 
EMACL\TION.— Often very rapid. 


Other Clinical Types. — 

1. FULMINATING FORM. — Abrupt onset: headache, vomiting! 
^llapse : purpunc rash common. Temperature high or low. 
Rapid coma. Death in a few hours. Cerebrospinal fluid may 
be clear and contam no cocci. Hasmorrhage in medulla of supra- 
renals frequent (the medulla is of ne'rvous origin). Meningeal 
symptoms slight or absent. Abdominal symptoms may oefur. 
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2. MILD AND ABORTIVE FOR&IS. — Symptoms mild or subsiding 

in a few days. 

3. CHRONIC FORMS. — Recrudescences may occur over many 

months. Other chronic forms are associated with closure by 
meningitis of the foramina of Magendie and Luschka : the 
ventricles are distended either with pus. turbid fluid, or clear 
fluid, constituting ‘closed ventricular meningitis’ or hydro- 
cephalus. Complex nervous manifestations, emaciation, dis- 
turbances of pulse and respiration ; recovery impossible. 
Common in posterior basic meningitis. 

4. MENINGOCOCCIC SEPTICAEMIA.— Types : (a) Fulminating 

form (see above) ; (6) Without meningeal symptoms and with 
complete recovery in short period ; (c) Prolonged course — may 
end in acute meningitis after several weeks. 

POSTERIOR BASIC MENINGITIS. — Cerebrospinal meningitis in 
infants. Commonest form of meningitis under age of one year. 
Onset sudden or insidious. Note: (i) Head retraction and 
opisthotonos marked ; (2) Rash rare ; (3) Loss of vision without 
optic neuritis common ; (4) Often very chronic ; (5) Sequoias 
usual in non-fatal cases : deafness and hence deaf-mutism, blind- 
ness, mental deficiency, general spasticity of extremities (hj’-dro- 
cephalus). Lumbar puncture in chronic cases often gives ‘dry 
tap', from closure of foramen of Magendie. 

Prognosis. — Death : 50 per cent. Complete recovery : 15 per 
cent. Various sequel® : 35 per cent. 

Complications and Sequelae. — 

NERVOUS SYSTEM. — Facial paralysis, hemiplegia, and paraplegia 
occur rarely : recovery usual. In the chronic forms and hydro- 
cephalus, attacks occur with headache, vomiting, mental dullness, 
and dilated pupils. 

■ ARTHRITIS OR SYNOVITIS.— Occurs in 5 to 10 per cent : a 
previous hsmorrhagic rash is almost invariable. Suppuration is 
rare and prognosis good. 

EAR. — ^Deafness not uncommon, and often permanent, probably 
from affection of internal ear and auditory nerve. Otitis media 
also not uncommon. 

RARE COMPLICATIONS.— Pericarditis. Pneumonia. Epididy- 
mitis. 

RECRUDESCENCES.— Common. True relapses rare. 

Cerebrospinal Fluid. — 

CHARACTERS. — (i) Amount increased and under abnormal 
pressure ; (2) Fluid turbid or purulent ; (3) Protein increased^ ; 
(4) Polynuclear leucocytes present in deposit (lymphoc3rtes in 
early stages) ; (5) Meningococci present, intra- and extracellular 
— ^but may be absent even with turbid fluid ; (6) Dextrose 

absent : the cause of this is doubtful, possibly fennented by 
meningococci, or due to action of leucocytes. The fluid may be 
clear for the first 24 hours. In later stages, with closure of fora- 
men of Magendie by meningitis, amount of fluid may be scanty. 
Mixed infections occasionally occur, usually pneumococci. 
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Cerebrospinal Fever, coniimted. 

^'cnNlCAL CHARACTERISTICS.— At onset : headache, vomiting, 
pyre:tia, stiffness of neck, and delirium : development of head. - 

retraction. 'V 

SPECIAL METHODS.— (i) Lumbar puncture: pathognomonic/ 
except occasionally in first 24 hours. (2) Blood-count and blood- 
culture : of less value. 

DIAGNOSIS FROM.— (i) Other conditions which produce menin- 
geal symptoms : typhoid fever, pneumonia, influenza, otitis 
media. (2) Other causes of meningitis : tuberculous, septic, or 
pneumococcal. (3) Acute poliomyelitis. (4) Encephalitis lethar- 
gica. (5) Typhus, and rarely other conditions with purpuric 
eruptions, (6) Subarachnoid h®morrhage (may recur). 

Prognosis, — Bad in : (i) Infancy and over 40 years of age ; 

(2) Fulminating forms ; (3) Purpuric rashes ; (4) Pulmonary 

complications. Condition of cerebrospinal fluid oi comparatively 
little value unless cocci very numerous : pus may disappear 
rapidly- Temperature of little prognostic value. 

DURATION.— Very variable. Death frequently towards end of 
first week, but may occur later. 

ConvALBSCENCE, — ^Many months. ' 

JIORTALITY. — ^Without serum 50 to 70 per cent : with efficient 
scrum treatment should not exceed 30 per cent. 

Treatment. — 

LUMBAR PUNCTURE. — Should be performed at once, even 
in doubtful cases, for diagnosis and for introduction of serum. 
Withdrawal of fluid relieves headaches and reduces intracranial 
pressure, but must be combined with serum treatment. 

SERUM TREATMENT. — Should never be omitted even in doubtful 
cases. 

Essentials are ; (i) Early injection ; (2) Serum employed 
must contain antibodies to the infecting strain. 

Antisera in Use include; (i) Flexner’s serum, polyvalent, 
prepared from numerous strains; (ii) Medical Research 
Council's monotypical sera for each of Gordon's Types 
(Gordon) *, (iii) Medical Research Council's pooled serum 
for Types I and II. Before the type of meningococcus is 
ascertained, either Fle-xner or the M.R.C. pooled serum should 
be used. Note. —Types I and II include 90 per cent of all cases. 

Dosage. — On first 2 days, 30 to 40 c.c. for an adult, 20 to 30 c.c. 
for a child, repeated twice. On next 4 days, 20 to 40 c.c. 
daily : subsequently continue daily until fluid clear and 
temperature falls. Repeat if recrudescence occurs. At, 
onset, if fluid is clear, an intravenous injection is recom-^ 
mended m addition to above to neutralize the meningococcal 
septica;mia (200 to 500 c.c.), ® 

Technioue. ^^Varm serum to body temperature. Perform 
lumbar puncture and allow cerebrospinal fluid to drip away.' 
The amount of serum musi never exceed the amount of fluid 
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removed. The serum is introduced by gravity : the barrel 
of a syringe being connected to the trocar by a rubber junc- 
tion ; the serum must not be forced into the thecal space. 

GENERAL HYGIENE AND TREATMENT. — As in tuberculous 
meningitis. Feeding through nasal tube should be employed 
without hesitation, as a nutritious diet is of great importance. 
Local treatment to nasophar3rax is of doubtful value. 

Hexamine (urotropine) : Value is not proved, but drug is harm- 
less : is secreted into cerebrospinal fluid. For adult, gr. x, 
t.d.s. ; for infant, gr. ij. 

Prophylaxis . — 

1. GENERAL HYGIENE. — Fresh air and sufficient cubic space in 

barracks, etc. 

2. SEARCH FOR CARRIERS. — The elimination of carriers would 

extinguish the disease, but cannot be carried out completely. 
Many carriers also appear to be intermittent, regarding results 
of examination. When a case has appeared, contacts should 
be examined by swabs of the nasophar3mx. 

Treatment of Carriers. — ^At presfent unsatisfactory. 
Various forms of local sprays, and steam sprays, have 
been employed. Vaccines useless. 


CHAPTER VII. 

INFLUENZA. 

An acute infectious disease especially attacking the respiratory 
tract, but characterized by the variability of the symptoms, a post- 
febrile nervous stage, and widespread epidemics. The B. influenza has 
been isolated in many epidemics and sporadic cases. 

Stiology . — A pandemic occurred in 1889-90. It commenced 
probably in Turkestan, and spread from East to West, becoming 
world-wide within 12 months. Epidemics recurred in 1891 and 
1892, in the latter year being almost pandemic. In subsequent 
years, local epidemics occurred, but on a smaller scale. Propaga- 
tion is direct from person to person : infectivity is very high and 
spread very rapid. Epidemics are independent of personal, 
seasonal, and usual epidemiological factors. One attack in no wise 
protects, but the progress and cessation of epidemics suggest that 
a nation may acquire some immunity. The rapidity of spread 
depends on the shortness of the incubation period, universal 
susceptibility, and the frequency of mild neglected cases. 

EPIDEMIC of 1918. — ^Healthy young adults specially attacked. 
Cyanosis early and marked ; pneumonia frequent. Mortality very 
high. Little variability in symptoms, and complications rare. 

Bacteriology. — B. influenza was discovered by Pfeiffer in 1892, 
and practically simultaneously by Kitasato and Canon. (Also 
called Hamophilus influenza.) 
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Influenza — ^Bacteriology, continued. 

MORPHOLOGY, — ^Minute non-motile bacillus or cocco-bacilltis. 
Straight with round ends. Does not form spores. In sputum 
and bodjf fluids occurs singly and in clumps, both intra- and 
extracellular. Gram-negative. Stains with all ordinary stains:^ 
CULTURAL CHARACTERISTICS.— Isolated best on Pfeiffer's^ 
blood-agar (blood spread on agar). Forms transparent colonies..^' 
Gro\vth delicate, dies rapidly in subcultures. No growth on 
ordinary media ; hsemoglobin is essential. Pure aerobe. 
DISTRIBUTION IN THE TISSUES.— In the respiratory tract, 
bronclii, bronchioles, and lung. In sputum often in large numbers. 
In pus from empyemata may be present in pure culture, but 
streptococci and other organisms often present. Rarely isolated 
from the blood. Occasionally isolated in meningitis, otitis media, 
and other lesions following influenza. 

VIRUS OF INFLUENZA.— Pfeifier's bacillus was generally 
accepted as the cause of the epidemic of 1889 and immediately 
succeeding years. Now doubtful : probably a filtrable vims. 
Ferrets inoculated nasally with filtrate of human influenzal 
garglings develop influenzal symptoms, transmissible back to 
man. Antibodies to this virus present in blood of convalescents 
(Laidlaw). Researches stiU in progress. ^ 

niorbid Anatomy. — In fatal cases, inflammatory changes in the 
lungs are invariably present, most commonly bronchopneumonia : 
no specific lesions. In 1918 lungs were often slate-blue and 
hsemorrhagic. 


Quarantine Period. — Five days is sufficient. 

Symptoms. — 

INCUBATION PERIOD.— Two to five days. 

The symptoms are extraordinarily complex and variable, but 
certain types can be recognized ; (i) General febrile type ; 
{2) Respiratory ; (3) Nervous ; (4) Gastro-intestinal. 

I . GENERAL FEBRILE TYPE. — Under this heading are described 
the general features commonly seen in an attack of influenza. 
Onset AsnurT. — Often sudden severe vertigo. 

Facies. — ^Suffused. Conjunctivitis. 

Headache. — Severe. Frontal or very frequently at back of 
eyeballs. Pain on movements of eyes. 

Pain in Back and in Bones. — Often very severe. 

Tongue. — Furred, and breath offensive. 

Coryza. — ^Bronchitis common. 

Prostration Rapid. 

Chills.— Especially sensation of ‘goose-flesh’. Later on 
drenching sweats. 

Fever.— L asting three to five days. Pulse usually not 
increased in proportion to temperature. 

Physical Signs.— A few r&les at the bases or nothing at all 
Spleen occasionally palpable. ^ 

Relapses. — Common. 

Acute symptoms usually last about one week. 
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The general febrile form may develop into any of following 
t37pes, or these may dominate the symptoms from onset. 

2. RESPIRATORY TYPE. — Respiratory symptoms marked. 

Practically always lobular. Cyanosis early. 

Bronchitis. — Sputum usually in very large amounts : may 
be purulent. Scattered rSles in lungs. 

Pleurisy. — ^Empyema very frequently follows. Streptococcus 
or pneumococcus usually present, less commonly B. influenza. 
Pneumonia. — Always serious ; accounts for nearly all deaths. 

3. NERVOUS TYPE. — Symptoms variable. May be very severe. 

Headache, insomnia, delirium, prostration common. 

4. GASTRO-INTESTINAL TYPE.— Rare. Attack may com- 

mence with abdominal pain and profuse diarrhoea ; may be 
nausea and vomiting. Respiratory symptoms often entirely 
absent. Jaundice may occur. Spleen may be enlarged. 

THE HEART. — ^May be especially affected. In acute stage, rapid, 
irregular pulse. Myocardial weakness common in convalescence, 
with liab^ty to tachycardia and dilatation. 

FEVER. — ^Variable, no typical course, usual duration about five 
days ; may last three weeks. 

BLOOD.— Leucopenia (4000 to 2000 per c.mm.) with relative 
Ijrmphocytosis. Polynuclear leucocytosis occurs with complica- 
tions, especially pulmonary. 

Complications and Sequelae. — ^There is almost invariably depres- 
sion of physical, and, more especially, mental powers. Frequently 
also vertigo, palpitations, and vague neuralgia. 

NERVOUS SYSTEM.— 

• Psychical sequela of all varieties from depression to suicidal 
tendencies. Common are insomnia, loss of smell and taste, 
irritability of temper, also many forms of neuralgia and 
neuritis. Neurasthenia or melancholia may last for months, 
or rarely years. 

Numerous lesions have been described, e.g., acute polyneuritis, 
paralyses of all tjrpes. 

RESPIRATORY SYSTEM. — Pulmonary complications we ve^ 
important and frequent : pneumonia, which may terminate in 
gangrene ; chronic bronchitis is common ; rarely bronchiectasis. 

CIRCULATORY SYSTEM. — Vertigo, palpitations, tachycardia, 
and cardiac weakness may be persistent. Acute dilatation and 
sudden death rare. Infective endocarditis, pericarditis, rare. 

SUPPURATION. — ^Local abscesses may form in any site, especially 
middle ear, antrum of Highmore, and superficially. 

Rarer complications are thrombosis of vessels and nephritis. 

Diagnosis. — ^During an epidemic, diagnosis is usually easy. In 
sporadic cases and small outbreaks, diagnosis frequently made 
solely by the extreme prostration in the post-febrile stage : often 
very uncertain. 

Prophylaxis. — ^During epidemics avoid crowded places. Gargle regu- 
larly. Nurses and attendants should wear masks. 



80 


SPECIFIC INFECTIOUS DISEASES 


Influenza, continued. 

Treatment. — j. t, 

GENERAL TREATMENT.— Confine to bed until temperature Has i 
been normal several days and no rdles are present in lungs. J 

DRUGS. — ^There is no specific, but a course of quinine should be 

given, or aspirin (gr. xv, t.d.s.). • -u*. .....a / 

Bowels. — Commence with calomel (gr. ij) on first night ana 


saline in morning. 

Initial Coryza. — Tinct. quin, ammon. 3) every 4 hours. 
Headache. — Phenacetin gr. x. ^ / 

Severe General Pains. — Aspirin or sodium sahcylate (gr. xx 
every 4 hours). Dover’s powder gr. x. 

Insomnia. — Paraldehyde 3j. in whisky. 

Cough. — Heroin or a simple linctus. {See Acute Bronchitis.) 
Hyperpyrexia and Delirium. — Treat as in typhoid fever. . 
Cardiac Weakness. — Alcohol, digitalis, and strychnine. 
Localized symptoms in lung and alimentary system need the 
appropriate treatment. 

CONVALESCENCE.— Change of air, good diet, arsenic and quinine ; 
avoid chills. 

PROPHYLACTIC INJECTIONS. — Vaccine containing per c.c. 
B. influenzcB 500 million, pneumococci 1000 million, streptococci 
100 million. Two injections, 0-5 and i c.c., at intervals of a week. 
Repeat every six months. Probably valueless. 


CHAPTER VIIJ. 

WHOOPING-COUGH. 

{Pertussis.) 

A specific infectious disease characterized by catarrh of the respira- 
tory tract and paroxysms of coughing terminating in a 'whoop*. 

Etiology. — Sporadic cases common. Epidemics frequent. Temper- 
ate climates especially affected. 

SEASON. — ^Most prevalent in winter and spring. Maximum in 
March, minimum in September. 

AGE.— C7sKa//y iiuder six years, but no age immune. Not uncom- 
mon in infants. In old people usually severe. 

Females in excess of males. One attack usually protects. Association 
w ith measles very common. Susceptibility great but not universal. 

Bacteriology.— Bordet-Gengou, in 1906, described the Bacillus 
pcitussis (also called Haunophilus pertussis). Isolated on special 
blood-agar media from tenacious mucus voided at end of 
paroxysms. Absent or difficult to isolate in later stages. A small, 
Gnim-negative, non-sporing bacillus resembling B. influenza. 

i'®"! convalescents. 

.\gglutinms m.iy also be present. The bacillus is generally accepted 
as the cause of u hooping-cough, but proof is not yet ab^lute.^ 
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. Morbid Anatomy.— No specific changes. Lesions post mortem 
usually those of some fatal complication. In uncomplicated 
fatal cases, areas of collapse and emphysema ; enlarged tracheal 
and bronchial glands. 

Mode of Infection. — Direct contagion from the sputum. A very 
short exposure may be sufficient. The cough can probably 
project particles to some distance, but with precautions the 
tendency to spread, e.g., in a ward, is considerably less than 
^vith measles. Transmission by fomites, infected clothes, etc., is 
definitely proved, but probably rare. Cats and dogs are subject 
to whooping-cough. 

Duration of Infectivity. — Six weeks from onset, or four weeks 
from onset of paroxysms ; until whoop has been absent for two 
weeks and until paroxysms cease to be frequent. After cessation 
of ‘whoop’, cough may remain paroxysmal; it is unnecessary to 
regard this stage as infectious, if the foregoing provisos are 
fulfilled. 

Quarantine Period. — Three weeks. 

Symptoms. — ^Divided into catarrhal and paroxysmal stages. 
INCUBATION PERIOD. — Six to i8, often lo to 14 days. 

1. CATAIIRHAL stage. — Onset insidious. Commences with 

i slight malaise, coryza and cough : not severe, but cough out of 

proportion to catarrh. Slight bronchitis in lungs. Pyrexia 

' slight and intermittent. Some gastric disturbance. 

Cough. — ^Becomes more frequent and paroxysmal, especially 
at night : inspiratory spasms develop ; finally charac- 
teristic whoop starts. • In some cases, whooping occurs 
almost at once : in others greatly delayed, or not at all. 

2. PAROXYSMAL STAGE. — Dated from first whoop. Coryza 

has previously subsided. Pyrexia slight or absent. 

Cough. — Course of events in typical paroxysm : (i) Long 
inspiration (often absent), followed at once by (ii) Series 
of short expiratory barks. Thorax fixed, no air enters, 
face becomes congested. When apparently suffocating, 
(iii) Inspiratory whoop. Congested appearance rapidly 
passes, but child is exhausted. Vomiting frequently follows 
even in catarrhal stage, and suggests diagnosis. Cycle may 
recur several times in succession. May be small amount 
of tenacious mucus at end of paroxysm. Number of 
paroxysms up to 40 a day : distinctly more frequent at night. 
Child becomes aware of oncoming paroxysm, makes 
attempts to suppress it, and becomes ternfied. After 
attack sleeps, or older children complain of ^ headache. 
Violent sneezing may precede or follow paroxysm. 

Face. — Often bloated from the constant congestion : swelling 
most marked about the eyes : often suggestive. 

Sublingual Ulcer. — Occasionally present : confined to 
infants with only two lower central incisors erupted. 
Never before paroxysmal stage. 
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Whooping-cough — Symptoms, continued. 

Paroxvsms. — Usually spontaneous : may be excited by dose 
atmosphere, crying, eating, excitement, or recumbent 
position. Infants, whoop usually absent : in aged, an j 
occasional whoop. ’ 

Physical Signs. — In lungs : very slight. During expiratory coughs, / 
resonance may be defective and a few rS,les at bases. Pulse 
becomes very rapid. 

Blood Changes. — The total of leucocs^tes is increased, but more 
characteristic is the increased percentage of lymphocytes ; this 
may rise to 8o per cent. Present early in catarrhal stage. 

Progress. — Paroxysms become less frequent and less severe, and 
the whoop gradually disappears. 

Duration. — Very variable. Catarrhal stage, about one week, from 
three days to two weeks. Paropcysmal stage, four weeks and 
upwards. Total duration, usually six to eight weeks, but may be 
greatly prolonged. Adenoids may cause prolongation. 


C omplications . — ^Important. 

I. PULMONARY COMPLICATIONS.— Cause nearly all fatalities.' 
Capillary Bronchitis and Bronchopneumonia. — Child 
remains ill between the paroxysms. Whoop may dis- <! 
appear. Sometimes is tuberculous. Lobar pneumonia rare. 
Collapse of Lungs. — ^Especially in rickety infants. Due to 
blockage of air-spaces by tenacious secretion. 

Emphysema. — ^May develop. Rarely pneumothorax. 
Inspiratory whoop may not occur, and suffocation results, 
but very rare. 

2. VOMITING AND EMACIATION, — ^The normal vomiting may 

IdCCOIXIC 6XC6SS1V6« 

3. ENLARGEMENT OF BRONCHIAL GLANDS.— Very frequent. 
CONVULSIONS. — Common in infants. Usually fatal. 

5. VENOUS CONGESTION AND HIGH PRESSURE.— During 
paroxysms, may cause various complications : (i) Hernia ; 
(2) Prolapse of rectum; (3) Haemorrhages, e.g., petechial 
rashes, conjunctival ecchymosis. Rarely meningeal hemor- 
rhage, fatal. 

ALBUl^IINURIA occasionally, but nephritis very rare. 

PARALYSES AND PERIPHERAL NEURITIS.— Very rare. 
Scquolse, — 


P“^^o°3xy or glandular, not uncommon sequel 
S??. I'ULMONARY DISEASES, • e.g., bronchitis, \lso 
emphjsem.'v. Ordinary coughs may subsequently tend to be 
parox} smal , and in adults asthma may develop 



WHOOPING-COUGH 


Diagnosis. — 

CATARRHAL STAGE.— Often very difficult. Note; (i) Cough 
out of proportion to signs in lungs ; (ii) Cough becoming parox- 
ysmal, especially at night ; (Hi) Cough accompanied by vomiting. 

PAROXYSMAL STAGE, — Typical cases easy, but in young 
infants whoop may be absent tliroughout. 

BLOOD. — Changes not present in early catarrhal stage ; develop 
during paroxysmal stage and persist into convalescence : (i) 
Leucocytes increased up to 30,000, and in severe cases to 80,000 
or more ; (2) Small lymphocytes 60 to 85 per cent. 

SPECIFIC SIETHODS. — (i) Culture of sputum — droplets during 
paroxysm received on Petri dish (‘cough plate method’) ; (2) 
Blood changes ; {3) Complement-deviation test. 

Cause of the Whoop. — Uncertain. Has been ascribed to laryn- 
geal spasm from local irritation of larynx by mucus (doubtful). 
Possibly specific irritation of vagus. 

Prognosis. — ^M ortality : varies greatly with age : under i year 
high, and under 3 years considerable ; over 5 years, less than i 
per cent ,* severe in the aged. Convulsions : high mortality. 
Bronchopneumonia ; accounts for most deaths. Tuberculosis 
and chronic pulmonary diseases not infrequently develop later. 

Treatment. — 

1. GENERAL TREATMENT. — Preferably isolated in tsvo rooms. 

Temperature maintained at 60“ to 63®. Fresh air essential. 
Confine to bed during catarrhal stage or pjnrexia. Cotton-wool 
jacket. Support child during paroxysm. Abdominal binder 
comforting. Confine to rooms for three weeks at least, not 
necessarily in bed. 

2. DIET. — ^Milk and milk foods and meat-juice : small and frequent 

meals. Food well administered immediately after a paroxysm. 

3. DRUGS. — Eucalyptus oil should be sprinkled on the bed-clothes, 

or may be evaporated in a saucer over a spirit lamp, or from a 
steam kettle { 3 j to a pint). The nose and throat may be 
sprayed with a simple antiseptic, e.g., listerine and glycerin, 
unless this causes paroxysms, but should not be attempted in 
young children. Rub chest vdth a stimulating liniment (lin. 
camphor, for infants; lin, camphor, ammon. for children). 

1. Catarrhal Stage. — Expectorants, as in bronchitis, 

2. Paroxysmal Stage. — Give sedatives. Bromoform {ll(ss 

to miij on sugar) and potassium bromide are suitable. 
Belladonna, a traditional remedy, should be given in full 
doses, combined with sedatives : dose ll\j, t.d.s., at age of 
one year. Paregoric (tinct. camphor® co.) is valuable, 
especially a dose at night. Heroin is perhaps the best 
drug, given as a linctus : for prescription, see Bronchitis. 

4. SPECIAL ANTI-SPASMODIC TREATMENT. — ^No treatment 

is specific in spite of claims. Methods include: adrenalin, 
benzyl benzoate, ether injections. Vaccine treatment: no 
evidence of value. Light treatment ; general effect only. 
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Whooping-cough — ^Treatment, continued. 

CONVALESCENCE. — Great care should be taken to avoid chill, 
owing to risk of tuberculosis and pulmonary diseases, but fresh 
air is of greatest importance, and child need not be confined to 
the house until all paroxysms have ceased. Give cod-liver oil' 
and malt and iron tonics, e.g., syr. ferri phosphatis co. 

If attack is prolonged, try change of climate : examine for adenoids, 
and remove if present. 

Measles is not uncommon during convalescence. 


CHAPTER IX. 

GONOCOCCUS INFECTIONS. 

An infection by the gonococcus, with a primary lesion usually in 
the urethra, various lesions in the genital tract due to direct extension, 
and a liability to systemic infection. The lesions in the genital tract 
are not described here. 

Etiology. — In new-born : occurs as ophthalmia neonatorum, due to 
vaginal infection of conjunctiva. Amenable to early treatment, 
but neglected cases are a common cause of blindness. In infants 
and children : as vulvovaginitis from accidental infections by 
sponges, etc. In adults ; spreads by sexual intercourse with 
infected individuals. 

Bacteriology. — Gonococcus was isolated by Neisser in 1889. 

Principal Characteristics are : (i) Diplococcus, bean-shaped 

with flat sides almost in apposition ; (ii) Gram-negative, but 
stains with ordinary stains ; (iii) In pus and body-fluids mainly 
intracellular ; (iv) Characteristically present only in a few cells 
amongst many, such cells each containing a large number of 
cocci : (v) Grows best on blood-agar and media containing 

serum or blood. Growth is delicate : does not grow on agar 
and many ordinary media : cultures die rapidly, especially 
initial cultures. Life outside body-tissues and media is very short. 

Clinical Conditions in Adults. — (i) Primary Lesion in man is 
a urethritis, in woman a cervicitis and urethritis, (ii) Direct 
Spread may occur to prostate, epididymis. Fallopian tubes, 
ovaries, and even through this route to peritoneum. In males 
gonorrhoeal peritonitis is extremely rare. Proctitis is not un- 
common in females. Conjunctivitis is not very common, (iii) 
Systemic Infections occur in a small proportion of cases. 
Although gonococcus is not commonly isolated, local lesions 
are due probably to presence of organisms, and not to toxins 
absorbed from a distant focus. Systemic infections may be : — 

I. SEPTIC/EMIA. — Rare : organism sometimes isolated from 
blood. Clinical types : (i) General septicaemia, condition may 
resemble tj^phoid ; (ii) Pyaemic abscesses ; (iii) Gonorrhoeal 
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puerperal septicsemia ; (iv) Infective endocarditis and peri- 
carditis : very rare. Fatal termination is rare, except in 
infective endocarditis. 

2. GONORRHCEAL ARTHRITIS.— 

Time of Onset. — Usually within few weeks or months of 
initial urethritis, but may be later when gleet is chronic. 
In rare cases follows the vulvovaginitis of infants 
ophthalmia neonatorum. 

Sex. — ^More common in males. 

Morbid Anatomy. — Changes mainly in peri-articular tissues, 
oedematous swelling and infiltration. Synovial membrane 
hyperaemic and joint may contain increased and turbid fluid : 
polynuclear cells often numerous but suppuration rare. In 
chronic stages, peri-articular tissues thickened, but bony 
changes rare. Gonococci may be present in fluid : usually 
absent. Mixed infections very rare. 

Joints Affected. — Knee especially frequent. Usually more 
than one joint. Large joints most common. Temporomaxillary 
and, rarely, sternoclavicular and sacro-iliac joints may be 
affected. (These escape in acute rheumatism.) 

Physicai- Signs. — ^Variable. May be stiffness and vague pain, 
without swelling, or with synovial effusion. More t3q)ically, 
red, hot, and tender, with peri-articular swelling, with or 
without much effusion. Suppuration rare. Mixed infections 
very rare. 

Clinical Course. — Duration of joint affection several weeks : 
as one clears, another often becomes affected. Often very 
obstinate. Rapid shifting, as in acute rheumatism, does not 
occur. 

Complications, SEguELiE, and Variations in Lesions. — ^T he 
peri-articular tissues are especially affected, and spread may 
occur along the tendons. Gonorrhoea tends also to attack 
fibrous tissue. The folloiving are important : — 

1. Fibrous Adhesions. — Commonly formround affected joint, 

in absence of suitable treatment. Cause contractions 
and limitation of movement. Bony ankylosis rare. 

2. Flat-foot. — Common sequel when foot and ankle affected. 

Caused by yielding of ligaments and plantar fasciae. 

3. Tenosynovitis. — Joint may be unaffected. Tendo 

Ac hilli s most frequent site. 

4. Bursitis. 

5. Painful Heels. — ^Pain in os calcis on walking : probably 

periostitis of os calcis, or certain plantar fasciae 
affected. 

Conditions sometimes Gonorrhieal. — 

Sciatica. — klay be true sciatic neuritis or neuralgic pains. 
Neuritis of other nerves occurs occasionally. 

Spondylitis Deformans (q.v.). 

Acute Myositis. — ^Painful muscles: usually, but not always, 
near an affected joint. 
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Gonococcus Infections — ^Arthritis, continued. 

Diagnosis. — Initial lesion usually makes diagnosis easy in 
males. Important symptoms are involvement of unusual 
joints, peri-articular thickening, obstinate nature, slight fever, 
and uselessness of salicylates. 

Diagnosis especially from acute rheumatic fever, arthritis 
deformans, and gout. 

Prognosis. — Condition obstinate, but prognosis good. Re- 
currences frequent. 

Treatment. — 

Primary Lesion. — This must be thoroughly treated. 

Local Treatment. — Complete rest on splint, but with massage 
and passive movements from early stage in order to 
prevent adhesions. Paint with iodine. Aspirate if joint 
very distended. If suppuration occurs, incise and drain. 
When adhesions are present, break down by careful move- 
ments under anaesthesia. 

Drugs and antiserum are useless. 

Vaccine treatment should be tried in obstinate cases. Dose 
may commence with 5 million, weekly injections with 
increasing amounts. Very large injections (500 million) 
have been given without ill e&cts. 


CHAPTER X. 

DYSENTERY. 

I 

Dysentery is characterized clinically by : (i) Passage of frequent 
small stools ; (2) Presence of mucus and blood ,‘ (3) Abdominal pain 
and tenesmus. These symptoms constitute dysentery when due to 
certain specific causes. The symptoms are the result of an inflam- 
matory or ulcerative colitis, a condition which may also arise from 
causes and organisms not at present recognized as dysentery. 

Types. — Dysentery is of two main types : (i) Bacillary, due to 
certain specific bacilli ; (2) Amcebic, due to protozoon Entamoeba 
histolytica (considered here for convenience). 

The term ' dysentery ’ is used now to imply the presence of one 
of these t\vo groups of organisms, however mild the symptoms 
may be, and its definition is etiological rather than clinical. 
Either may cause a simple diarrhrea without the characteristic 
symptoms. Extensive epidemics are usually bacillary dysentery, 
and, when the death-rate is high, are generally due to Shiga's 
bacillus. 

I. BACILLARY DYSENTERY. 

Bacteriology. — ^Two principal groups of bacilli: (i) Shiga or Shiga- 
Krusc. Isolated by Shiga in 1898. (2) Flexner. Numerous 

strains, at least five, exist in this group, and are identified sero- 
logically as V, W, X, Y, Z. Shiga's group is much purer, (For 
Sonne’s bacillus, see p. 95.) 
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MORPHOLOGY. — Non-motile, non-sporing. Gram-negative 'bacilli 
resembling coli-typhoid group. (Motility and flagella have been 
described in some strains.) Grow readily on ordinary media. 
Growth resembles typhoid, but is moister and more slimy. 

CULTURAL CHARACTERS 

Litmus Milk. — Slight initial acidity, then alkaline. Never 
clotted. 

Carbohydrates.— No gas formed by any strain, and all are 
non-lactose fermenters. 

Shiga. — Acidifies dextrose only. 

Flexner. — Acidifies dextrose and mannite ; some strains, also 
maltose. 

Indole. — Produced by Flexner but not by Shiga. 

PATHOGENICITY TO ANIMALS. — ^Intraperitoneal injections are 
pathogenic to guinea-pigs, rabbits, and other animals. Death 
occurs in a few days : hyperaemia and catarrh of the intestines 
are present, but the characteristic changes of dysentery are 
produced oiily by special methods. 

Modes of Infection. — Resemble enteric, viz., by water, food, flies, 
and contamination by excreta of infected persons. 

Morbid Anatomy. — The large intestine is mainly affected. The 
entire colon may be erjuaUy involved, but frequently the maximum 
change is in the sigmoid, extending above and below ivith 

, diminishing severity. The ileum is frequently hyperEemic for a 
varying distance. 

In acute, rapidly fatal cases, the mucous membrane is hyperajmic, 
dark red, and thickened : there is superficial necrosis, but usually 
no ulceration : may be bile-stained. 

In less acute forms, changes consist of : (i) Ulceration : commences 
in the lymphoid follicles, numerous small superficial ulcers forming. 
The edges may be thickened and infiltrated, but are never under- 
mined (as occurs in amoebic dysentery). Destroyed mucous mem- 
brane is characteristically green. {2) Thickening of the tmtcous 
membrane : in chronic cases may be nearly J inch thick : most 
marked on summits of folds, on which in extreme instances 
polypoid masses may form. In severe chronic cases the ulceration 
may affect most of the intestine, a few islets of thickened mucous 
membrane remaining. 

Peritoneal adhesions may form. 

Mesenteric glands are not uncommonly enlarged. 

Symptoms. — 

INCUBATION PERIOD. — ^May be a few hours only, and probably 
rarely exceeds three days. Occasionally up to eight days. 

ONSET. — Sudden. Characteristic symptoms usually present from 
the first : the occurrence of a simple diarrhoea at onset being 
unusual. 

SYMPTOMS AT ONSET.— 

Frequent Small Stools. — ^May be almost continuous. 

Abdominal Pain. — ^Tormina and tenesmus. Between stools 

, there may be little pain. 
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Bacillary Dysentery — Symptoms, continued. 

Character of Stools. — ^Each motion of small quantity. 

A few initial stools may empty the intestine of fsecal matter. ' 
Subsequently: red-blood-tinged mucus in mass (*red-j , 
current jelly'), or clear mucus and blood. Alkaline. Micr^^ 
scopic : numerous pus cells ; red cells ; large macrophai. ' / 
cells (to be distinguished from amoebae) ; bacilli scanty.r 
EntamoebcB colt common. 

Vomiting. — Common at onset ; may be for one to two days. 

Headache. — Usual. 

Temperature. — Variable : high, low, or moderate. 

Pulse. — R apid. 

Blood-count. — No change. 

PROGRESS. — Generally rapid, and within one to two days can be 
divided into (a) Severe, (b) Moderate. 

a. Severe Forms. — Complaints of (i) abdominal pain, (ii) thirst. 

On examination, dryness and coldness are marked. 

Stools. Very numerous. Almost pure blood, with 
varying amount of mucus. Desire for stool almost 
continuous. 

Skin. Dry and inelastic. A bluish flush on cheeks, 
of limited area, is common. Extremities cold. 

Abdomen. Retracted. Rigidity is unusual. Tender-\^ 
ness often extreme, especially on left side, but on J 
palpation contraction of muscles usualljr does not 
occur. Pain preceding and accompanying stools, . 
but may be only slight between motions. 

Tongue dry. Fur variable, may be absent. 

Temperature. No characteristic : usually high, 103°, 
or subnormal. Piilse rapid and small. 

Vomiting not infrequent, and a very serious sym- 
ptom when occurring at this stage. Also hiccup. 

Muscular pains not uncommon : especially anterior 
thigh and calves. Also in knees and joints. 

Subsequent progress. — (i) Symptoms more severe. 
Prostration increases. Discomfort extreme. Incon- 
tinence of urine and fasces. Mental wandering com- 
mon, but mind may remain clear. Progressive failure 
and death. (2) Slow gradual improvement. Conval- 
escence prolonged. Rapid recovery does not occur. 
Mortality in severe forms over 50 per cent. 

b. Moderate Forms. — Not necessarily mild, and abdominal 

pain and thirst may be severe, but dryness and coldness 
not marked. 

, Stools. May be very frequent, up to 15 or 20 daily, 

but not pure blood. i 

Skin moist. 

Abdomen. Rarely retracted. Rigidity not uncom- 
mon, and contraction of muscles occurs on palpation 
at sites of tenderness. Sigmoid often palpable, 
contracted in spasm. 
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Tongue. Moist fur, or may be clean. Ptilse rapid 
but not running. Temperature variable. Vomiting 
very rare. 

Subsequent Progress. — ^Acute stage, four to five days. 
Rapid improvement in succeeding five days. Progress 
subsequently varies : may continue to improve 
rapidly, or drift into subacute and chronic types. 

Mortality low. 

NOTES ON SYMPTOMS.— 

Temperature.— Not of great assistance, (a) Severe forms : 
commonly high at onset, but usually subnormal when 
condition has developed. (6) Moderate forms : temperature 
is some measure of severity. High temperature is a sign of 
severe infection, especially when persistent. Fall of tempera- 
ture is a sign of improvement. Milder cases have slight 
p)n:exia. 

Vomiting. — Occasional vomiting at onset is common and of 
little importance. Persistence or onset of vomiting later is 
serious s3miptom. 

Sweating. — A sweating patient is rarely in immediate danger. 

MILD FORMS. — Symptoms of any degree of mildness may result 
from infections with dysentery bacilli ; condition often indis- 
tinguishable clinically from a simple transient diarrhoea. 

OompUcations and Sequelse. — 

COLITIS. — Constipation, or alternating periods of diarrhosa and 
constipation, very common sequel. Chronic cohfts may be a 
permanent sequel. Appendicitis is rare. 

ARTHRITIS. — Onset usually during convalescence. Large joints, 
especially knees, aflEected. May occur in mild cases. Considerable 
effusion : fluid contains polynuclear leucoc}’’tes. Complete 
recovery is almost invariable and suppuration never occurs, but 
duration may be months. Heart unaffected. 

IRITIS AND IRIDOCYCLITIS.— Especially ^vith arthritis. 

BOILS. — Occasionally troublesome. 

H.®MORRHOIDS. — Occurrence common. Not uncommon cause 
of much blood in stools during convalescence, 

PERITONITIS. — Perforation occurs rarely. In later stages and 
after severe attacks only. Peritonitis may be general or localized 
by adhesions. Perforation often multiple. Death-rate very high. 

CICATRICIAL CONTRACTIONS.— May cause intestinal obstruc- 
tion. Rare. 

TACHYCARDIA and various forms of disordered action of the 
heart develop occasionally. 

PULSE-RATE IN CONVALESCENCE.— Bradycardia, 40 to 60, 
is not uncommon in and to 4th weeks, especially in milder forms. 
Pulse-rate of 60 to 70 usual after more severe infections. About 
the 4th week, pulse-rate often increases to 100 or more rapid, as 
the patient gets up. 

MALARIA. — If latent, may become active. 
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Bacillary Dysentery, continued. 

Convalescence. — ^After severe attacks, convalescence is very slow : 
many months. With moderate attacks, chills and dietetic errors 
rapidly cause intestinal disturbances. Dyspepsia and gastric J 
discomfort common. Constipation frequent. 


Diagnosis . — Diaxrhoea of any form, mildness, or severity, may result ^ 
from infections with dysentery bacilli ; but in epidemics character-"'^ 
istic cases will occur. The ultimate diagnosis depends on specific 
methods. 

DIAGNOSIS FROM NON-DYSENTERIC CONDITIONS.— 

1. Enteric. — Onset rarely acute. Mucus in stools unusual. 

Agglutination reactions and bacteriology. 

2. Food-poisoning. — Characterized by simultaneous affection 

of many individuals. Condition is mainly ileitis or 
enteritis, and blood is unusual after initial severe motions, 
and mucus not prominent. 

3. Acute Ulcerative Colitis. — Now generally accepted that 

all forms are of bacillary origin. Indistinguishable clinic- 
ally and pathologically from dysentery. 

4. Malaria, — 'Malarial dysentery’ is usually but not invari- 

ably true dysentery. 

DIAGNOSIS FROM AMCEBIC DYSENTERY.— 


Onset 


Progress 

Stools , — Often indis- 
tinguisbable, but 
characteristically ; 


Complications 
Morbid Anatomy . . 


Baciixary. 

Acute. 


Most severe at onset. 

Single mass of glairy 
mucus, untingeo by 
blood. Pus cills and 
blood present. Mo- 
tions when formed are 
coated with mucus. 


Sigmoid most affected. 
Ileum often byper- 
semic. Ulceration 
superficial. Mucous 
membrane thickened. 


Aumsic. 

Often more gradual: ini- 
tial diaicboea not un- 
common. 

Irregular. Tends to be 
chronic. 

Mucus, Wood and lascal 
matter more intimately 
mixed. Small masses 
of blood-tinged mucus. 
Motions when formed 
are mixed with mucus. 

Hepatic abscess. 

Caecum and ascending 
colon mainly. Ileum 
rarely affected. Ulcers 
with undermined edges. 


SPECIAL METHODS OF DIAGNOSIS.— 

1. Examination of Stools. — Examine for bacilli and also for 

amoeba* and amoebic cysts (see p. 92). Stools must be 
fresh. In later stages culture from rectal swabs. 

2. Agglutination. — Agglutinins usually appear early, by 2nd 

day. and usually maximum by 6th day. (i) S/ttga infec- 
tions : -Agglutination often definite, 'positive' if in dilution - 
1-50. {2) Flexner infections : Agglutination complicated 
by multiplicity of strains; also by tendency of normal 
sera to agglutinate these bacilli. Agglutinins are usually 
transient. 

3. Sigmoidoscopy. — ^In chronic cases. Mucous membrane 

replaced by areas of granulation tissue surrounded by 
bj’penemxa. 
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Prognosis. — In severe forms, as described above, mortality very 
high : 40 to 60 per cent. In moderate forms, mortality usually 
very low. The relative frequency of these t\vo forms varies 
greatly with the causal bacillus, [a) Shiga infections : Severity is 
' common, and convalescence prolonged even in milder forms ; but 
• simple diarrhoea may result from Shiga infections, (b) Flexner 
group : In Europe, mortality from these infections during 
European War did not exceed 2 to 3 per cent. 

Treatment. — 

1. GENERAL TREATMENT. — ^The first essentials are warmth and 

fluid. If patient restless, wrap arms in cotton-wool and give 
extra shirt. Water by mouth : boiled water, 3 j every quarter 
to half hour. Intravenous saline with 5 per cent glucose if 
collapsed. For abdominal pain : turpentine stupe, hot-water 
bottle. Mouth wash : frequently. 

2. DIET. — Small amounts : frequentiy (two to three hours) : not hot 

but without chUl. 

In Severe Forms. — Fluids only. Whey, chicken-broth. 
White-wine whey. Milk not well taken. 

In Other FoRMS.-^emi-fluids from onset or after one to two 
days. Beef-tea or chicken-broth, custards, egg-flip, rice 
milk, occasional milk foods. 

Progress. — As improvement occurs, amount of diet may be 
increased, but semi-fluid diet should be maintained until, 
for seven days, motions have not exceeded two daily and 
no visible blood or mucus is present. Proceed with boiled 
fish and then chicken. 

3. MEDICINAL TREATMENT.— 

Saline. — Sodium sulphate, 3 j< two-hourly for first day. 
Subsequently four-hourly and six-hourly for four to five 
days. Stools often improve rapidly and tenesmus is 
eased. The method aims at emptying the intestine. To 
be employed only at onset of attack, and is contra-indicated 
by numerous previous motions and in severe forms. 

When seen early, an initial dose of sodium sulphate 3ss or 
castor oil may be given. 

Enemata. — Starch and opium enemata. Colonic washes. 
Medicated enemata. For details, see Ulcerative Colitis : 
but in dysentery improvement is more rapid. 

Drugs by the mouth have little effect. Mist, cretae (B.P.) 
§j, two- or four-hourly. Bismuth salicylate gr. xx, t.d.s. 

Morphia. — Should only be given as last resort for extreme 
restlessness and insomnia. In general is contra-indicated. 

Alcohol. — Usually disliked and may cause vomiting. 

Emetine. — Contra-indicated. Valueless in bacillary dysen- 
tery, and is an intestinal irritant. 

4. SERUM TREATMENT.— To be given in all severe cases, but of 

little value except at onset. Inject 40 to 80 c.c. subcutaneously, 
or in severe cases intravenously (diluted with saline). 'A 
polyvalent serum must be used unless type of bacillus is kno^vn. 
Serum reactions are often severe. 

Bacteriophage is of no value. 
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Bacillary Dysentery — ^Treatment, continued. 

CONVALESCENCE.— . . 

Gastric Disturbances and Diarrhcea. — ^Modify diet, especi- 
ally meat. . , 

Constipation. — Liquid paraffin 3 iji t.d.s., with simple enematariy 
e.g., salt and water ( 3 j to the pint). Avoid aperients.y 
saline or vegetable ; moderate constipation preferable. / 
Diarrhcea. — See Colitis. 

Prophylaxis. — General methods should be directed against modes of 
infection as in typhoid fever. 

‘Dysentery Carriers’. — Carriers of bacillary dysentery are 
very rare after twelve months from the attack. Usually 
diagnosed by agglutination. 

Inoculation. — ^Reactions to dysentery vaccines have proved 
too severe for practice. 

II. AinCEBIC DYSENTERY. 

Amoebic dysentery is caused by infection with the protozoon 
Entamoeba histolytica. 

The Amoeba. — 

ENTAMOEBA HISTOLYTICA.— General characteristics 

1. Size : 15 to 50 n diameter, commonly about 30 [i. 

2. Clear refractile ectosarc with a granular vacuolated endosarc. 

3. AmcEboid movements active. Clear pseudopodia are thrown 

out and retracted. 

4. Often contains red cells. 

5. Nucleus indistinct and eccentric. 

Cysts. — 

i. Size : 7 to 14 diameter. Round. 

ii. Nuclei : 2 or 4 in number. 

iii. Chromidial body present. 

iv. Cyst wall thin and indistinct. 

ENTAMOEBA COLI. — Size about same as, or rather larger than, 
histolytica. Distinction often extremely difficult, depending on (i) 
absence of ectosarc, (ii) amoeboid movements sluggish, (iii) red cells 
rare and never numerous, (iv) nucleus central and more distinct. 
Cysts, — Distinction from histolytica depends upon : — 

i. Size : diameter 15 to 20 /t : sometimes 30 jj,. (Smaller 

cysts may occur; also histolytica are occasionally 
larger than 14 [i.) 

ii. Nuclei'. 6 or 8, sometimes more. Simplest and. most 

reliable mode of distinction. 

iii. No chromidial body. ^ 

iv. Cyst wall more distinct, ’ 

ENTAMOEBA NANA {Endolitnax nana). — A small (6 to 12 ^), non- > 

pathogenic amoeba. The cysts are same size as histolytica, and 
contain i, 2, or 4 nuclei, but are of oval shape. 

PRESENCE OF ENTAMCEBA HISTOLYTICA IN STOOLS,— 
Vegetative forms in acute stages only. Stool must be examined 
immediateljf, as amoebae rapidly disappear. Examine unstained 
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or with a little weak neutral red, preferably on a warm stage. 
Cysts : Pick out portion of mucus : place on slide with Lugol's 
iodine solution ; tiiis renders nuclei more distinct and also stains 
glycogen granules. Examine slide with a i lens and confirm with 
oil-immersion lens. 

MODES OF SPREAD. — Active forms of amoebse die very rapidly 
even in faeces. Cysts have long endurance in moisture, faeces, and 
water, but are rapidly killed by diying. Spread of disease is 
probably entirely % cysts, from presence in stools and frequency 
of ‘ carriers ’ . Epidemics mainly water-borne. Cooks, if ‘ carriers 
infect food. Flies may transmit by feeding on faeces and sub- 
sequently defaecating on food. 

Morbid Anatomy. — CcBcum and ascending colon are usually most' 
affected. The entire large intestine may be involved : less often 
sigmoid and rectum. The ileum escapes. 

ESSENTIAL CHANGES. — (a) Thickening of the wall, mainly of 
the submucosa, by oedema and round-ceU infiltration ; (6) Ulcera- 
tion, occurring in thickened areas. The entire large intestine may 
be studded with ulcers, intervening areas of mucous membrane 
but little affected being practically always present. Amoebae enter 
mucous membrane through cr3^ts of Lieberkiihn, and maiinly 
affect and spread in the submucosa. 

Infiltration of Submucosa. — Earliest stage due to oedema, 
multiplication of fixed cells, and round-cell infiltration. 
Polynuclear leucocytes are scanty at all stages. Prominences 
appear on gut, size of pea. 

Mucous Membrane over prominences necroses and sloughs, 
forming ulcers with irregular outline, ragged and characteris- 
tically undermined edges. Floor often has black tenacious 
slough. In submucosa undermining of the mucous mem- 
brane is essential feature. Amoebae are in the spreading edge. 

Healing results by formation of fibrous tissue. Hence local 
contractions may result, but not a stricture. 

All stages of ulceration and repair may be present simultaneously 
in the same specimen. 

IN CHRONIC CASES. — ^Wall thick in some parts, in others thin, 
scarred, and pigmented. Cicatricial contractions and peritoneal 
adhesions may be present. 

PERFORATION AND PERITONITIS may occur. 

LYMPHATIC GLANDS.— Usually enlarged. 

LIVER ABSCESS. — Occurs in 2 per cent of cases. (See Abscess 
OF THE Liver.) 

Symptoms. — 

INCUBATION PERIOD.— Probably 3 weeks to 3 months. 

ACUTE FORM.— Not common. Onset sudden, but often previous 
diarrhoea. S3miptoms in general resemble bacillarj’’ dysentery, 
but less tenesmus and toxEemia, and usually afebrile. 

CHRONIC FORMS.— Common. Onset insidious. Characterized by 
irregularity, intermissions, and relapses. Attacks may be mild or 
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stages, and a course should always be given, and followed by 
emetine-bismuth-iodide. ' 

Emetine-bismuth-iodide. — More effective remedy in treat- 
ment of carriers. Dosage : gr, iij daily for 12 days, by 
the mouth, in gelatin capsules. If relapse occurs, give a 
second course for twenty-four days. Best given in a single 
dose at night, and patient told to lie still. 

Improvement in acute cases is very rapid under emetine treat- 
ment, and mortality low. 

YATREN (Bayer). — ^Also known as quinoxyl and chiniofon. 
Authorities differ as to value. Given: (i) By mouth: pill 
gr. iv, four daily. (2) By enema : 2*5 per cent solution, 200 c.c., 
after colonic wash ; retain 10 hours. 

RIVANOL, STOVARSOL, and other drugs are under trial. 

VAB1017S INTESTINAL INFECTIONS. 

'Sonne' Dysentery due to Sonne’s Bacillus. — Bacillus differs from 
Shiga-Flexner thus ; (i) Not agglutinated by Shiga-Flexner 
sera ; {2) Ferments lactose slowly (cultural characteristics very 
variable). Symptoms : Ileocolitis. Usually mild, prolonged or 
intermittent diarrhoea with green motions. Rarely acute, with 
vomiting, diarrhoea, and rapid collapse ; may be fatal. Bacillus 
recorded in most countries, but frequency uncertain. 

Lamblia (or Giardia) intestinalis, — ^A flagellate protozoon, which 
inhabits the duodenum and jejunum. Pyriform in shape, ivith a 
characteristic saucer-shaped depression and four p^s of flagella : 
length about 20 ft. Encysted non-flagellated form also occurs. 
May occur (often in enormous numbers) in a diarrhoea of lienteric 
type with large yellowish stools. Never causes dysenteric 
symptoms. Bismuth salicylate procures temporary absence. 

Trichomonas intestinalis. Teiramitiis mesnili. Balantidium coli or 
Paramecium coli. — No proof of pathogenicity. 


CHAPTER XI. 

UNDULANT FEVERS. 

{Brucellosis. Malta Fever.) 

Specific infectious fevers caused by strains of the Brucella group 
of organisms, and characterized by a series of pyrexial attacks wdth 
sweats, muscular pains, arthritis, and enlarged spleen. 

Described under headings : (I) Undulant Fever, Melitensis Type ; 
(II) Undulant Fever, Abortus Type. 

Brucella Group of Organisms. — ^Bruce, 1887, discovered causal 
organism of Malta fever, considered to be a coccus, and named 
Micrococcus melitensis. Bang, 1896, isolated organism of con- 
tagious abortion of cattle, considered to be a bacillus, and named 
Bacillus abortus. All group markedly pleomorphic and may be 
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Undulant Fevers — Brucella Group of Organisms, continued. 

described as cocco-bacilli. Evans, 1918, discovered these two 
organisms to be almost identical serologically. Subsequently 
human infections recognized to be widespread in temperate 
climates, often wth ill-defined clinical features. 


MAIN VARIETIES.— 

1. Brucella melitensis {Micrococcus melitensis). — Parasite oi/ 

goats : conveyed by goat’s milk : organism of Maltfr 
fever. 

2. Brucella paramelitensis. — ^Allied strain found in Tunis and 

Algeria. 

3. Brucella abortus {Bacillus abortus). — ^Parasite of cow, causing 

abortion : conveyed by milk. Brucella suis : allied strain 
in pigs. 

B. tularense possibly belongs to the group. 

Antiserum of each organism agglutinates others of group, but 
titre in general is not identical. 


I. UNDULANT FEVER, MELITENSIS TYPE. 

Geographical Distribution. — Widespread throughout world in goat- 
rearing districts of tropics and subtropics. 

Bacteriology (applies to Brucella group). — 

MORPHOLOGY. — ^Minute cocco-bacillus ; markedly pleomorphic ; 
occurs singly, in pairs, or (in cultures) in short chains. Non- * 
motile. Stains with ordinary stains. Gram-negative. . ' 

CULTURAL CHARACTERISTICS. — Grows on ordinary media, ' 
but colonies not visible before third day, often much later : 
anajrobic culture may be necessary. 

OCCURRENCE IN HUMAN BODY. — Numerous in spleen : can 
be isolated at autopsy. Present in blood during attack. Excreted 
in urine after fifteenth day in 10 per cent of cases, usually for 
many weeks or months. 

AGGLUTINATION REACTION. — ^Agglutinins appear in second 
week ; persist through course, often in high titres. In abortus 
infections especially, special care is necessary : use several strains 
and in many dilutions, o-wing to zone reactions. Agglutinins 
remain for long periods : titres about 1-50 indicate past infec- 
tion ; titres over i-ioo, in presence of pyrexia, indicate present 
infection. 

Mode of Infection. — ^Through goat’s milk. In Malta in 1904, 10 
per cent of goats infected : may appear healthy, but often thin. 
Monkeys and other animals readily infected. Laboratory infec- 
tions common. One attack apparently confers immunity. 

Morbid Anatomy. — Spleen w'eighs about i lb., soft and congested. 
No other characteristic changes. Alimentary tract nil. 

Syxnptoms. — ^The condition is a septicaemia, characterized by 
irregular undulations of temperature. 
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INCUBATION PERIOD. — Usually about fifteen days, but limits 
uncertain, at least six to twenty days. 

EARLY SYMPTOMS. — ^Malaise, often pain in eyes and jaws, 
muscular pains, and gastric disturbances. May be ambulatory 
for several weeks. 

CHARACTERISTIC ATTACK. — Period of fever with symptoms 
lasting one to three weeks. Period of defenescence follows : may 
be slight pyrexia or normal temperature and convalescence from 
ten to twelve days. Relapse occurs for shorter period. Longer 
apyrexial period, which may be again followed by yet milder 
relapse. Number of undulations variable, often three in mild 
case : may be numerous. Duration : very variable and course 
erratic ; often three to six months, but may be more prolonged, 
two years. 

MODERATE ATTACK OR FIRST UNDULATION.— (i) Pyrexia, 
102° to 104° or 105°, typically step-like rise and fall, but may be 
markedly irregular or even intermittent. (2) Gastric disturbance. 
Constipation obstinate. Nausea and vomiting not infrequent. 
Diarrhoea occasionally. (3) Profuse sweats. (4) Muscular pains. 
(5) Headache, restlessness. (6) Spleen enlarged and tender. 

SEVERER SYMPTOMS. — Occur more frequently during relapses. 
{a) Headache severe. (6) Arthritis : may be large effusion. Tends 
to be transient, but reappears in other joints. No redness. Pains 
may be agonizing, (c) Neuralgia pains and sciatica, (d) Fibro- 
sitis. Especially round ankle-joint, (e) Ancemia : progressive. 
(/) Insomnia. 

' OTHER SYMPTOMS. — Rashes rare : erythema, rarely puipura. 
Bronchitis and lung affections occur in late stage. Orchitis and 
epididymitis rare but painful. 

Progress. — When relapses are numerous, great debility and mental 
depression develop, with anasmia and tachycardia. 

Varieties. — (i) Ambulatory Form : Evening pyrexia and slight 
malaise : recognized in Malta. (2) Intermittent Form : Daily 
variations of temperature, with chills followed by sweats. May 
suggest malaria. (3) Malignant Form : Fatal in one to two 
weeks. Typhoidal state develops. Very rare. 

Diagnosis. — Often difficult clinically, specially from enteric. 

CULTURES. — ^Blood cultures positive in early stages only. In 
urine longer duration : also in faeces : isolation difficult. 

AGGLUTINATION REACTION.— See above. 

BLOOD COUNT. — ^Leucopenia with relative lymphocytosis. 

SPLEEN CULTURE (to be performed with caution). 

Intradermal test of doubtful value. 

Prognosis. — ^Mortality low, 2 per cent. 

Treatment. — General Treatment as in typhoid fever. No specific 
treatment exists. Quinine and salicylates of no effect. Protein 
shock occaisionally aborts pyrexia — ^\'iz., intravenous injection of 
20 million T.A.B. vaccine. 
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Undulant Fevers, continued. 

ZI. UNDULANT FEVER, ABORTUS TYPE. 

Oeneral Features. — 

1. Human Brucella abortus infections are spread over most of the. 

world. 

2. In the British Isles 8o per cent of milch herds are infected with , 

Brucella abortus, and 40 per cent of raw milk is infected. 

3. Pasteurization of milk, properly carried out, kills Brucella abortus 

and renders milk safe for consumption, but does not destroy 
the agglutinins in milk. 

4. Human infections are due to : {«) Consumption of infected milk ; 

(&) Contiguity to infected animals, cattle and pigs, especially 
applying to slaughtermen, farm labourers, and veterinarians. 

5. Clinical S3miptoms develop in only a small proportion of those 

drinking infected milk, but high proportion of mild or latent 
infections is revealed by frequency with which healthy sera 
agglutinate with Brucella abortus in low dilutions, e.g., 1-40, 

6. There is evidence that Brucella abortus has caused abortion in 

human beings. 

Clinical Manifestations. — No essential distinction from melitensis 
infections. Tends to be milder, pyrexia irregular or continuous 
and less often undulant, arthritis less marked. May be long 
ambulatory period. 


CHAPTER XII. 

CHOLERA ASIATICA. 

An acute infective disease due to presence of the cholera vibrio 
in alimentary tract, and characterized by purging, muscular cramps, 
and rapid collapse. Infection is usually water-borne. 

Etiology. — 

CLIMATE. — ^Endemic and epidemic in tropics. Prevalence greatest 
in India. In temperate zones occurs as epidemics, but never 

. endemic. 

SEASON. — Favoured by hot weather in temperate zones, especially 
in early autumn. 

AGE. — All ages affected. One attack does not confer immunity. 

Bacteriology. — Organism discovered by Koch in 1883 in outbreak 
in Egypt, known as cholera vibrio, cholera spirillum, or comma 
bacillus. Fulfils Koch’s postulates. 

MORPHOLOGY. — Small, motile, curved rods, about 2 p long. In 
cultures mostly singly, but two may join together like an S. A 
single terminal flagellum is usually present, but in some varieties 
may be two, as in Massonah strain. Correctly it is a spirillum, 
and in liquid media ^owth tends to spirillar forms. The short 
forms are called vibrios. In old cultures numerous involution 
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forms are seen ; many are circular but are not spores. Gra/ii- 
negatiye, but stains with ordinary stains, preferably weak carbol- 
fuchsin, one part to four of water. 

^ CULTURAL CHARACTERISTICS. — Grows on all ordinarj' media. 
Characteristic are : — 

1. Gelatin Stab. — On 5th day air-bubble on surface, with 

funnel of liquefaction below. 

2. Gelatin Plates. — Colonies have granular surface wth 

irregular outline like fragments of broken glass. Later, 
medium liquefies, with appearance of concentric rings. 

3. Cholera Red Reaction. — Growth in broth forms both 

indole and nitrite. Addition of pure sulphuric acid gives 
a pink colour from nitroso-indole. The culture must be 8 
days old. Reaction increases up to 2 or 3 days. Rot all 
broth preparations give reaction. Sulphuric acid used 
must be free from nitrites. 

On broth growth forms a surface pellicle. In milk grows well 
without apparent change in medium. 
BACTERIOLOGICAL DIAGNOSIS.— 

1. Prepare a film from the stools and stain with weak carbol- 

fuchsin. Organisms may be present in large numbers. 

2. Inoculate broth with loopful of stools. Incubate for two 

hours, and subculture into media as described under cultural 
characteristics. 

3. Agglutination of cultures with specific cholera antiserum. 

Essential for identification. 

DISTRIBUTION IN THE BODY.— EssentiaUy in the intestines, 
especially small gut. Vibrios do not penetrate deep in mucosa. 
Occasionally in gall-bladder ; very rarely in other organs. 
Numerous in motions, especially in rice-water stools, which may 
contain almost pure culture. Symptoms probably due to absorp- 
tion of toxins. In preparations from stools, organisms tend to 
lie with long axes parallel, 'like fish in a stream’. 
RESISTANCE. — ^Life in ordinary drinking ^vater very variable, 
and depends partly on the temperature and amount of organic 
matter present. Varies from a few days to three w’eeks. Can 
multiply in water. Drying kills in a few minutes. Can live several 
weeks on moist linen. In stools, rapidly overgrown by bacilli. 
AGGLUTININS, ANTISERA. — Agglutinins appear in blood eight 
to ten days after onset, and reach maximum in two to four weeks, 
agglutinating cholera vibrio in high dilution. Consequently of no 
value for immediate diagnosis, but agglutination is usually positive 
in cholera carriers. 

Antisera have been prepared. No obvious value in treatment. 
ANTI-CHOLERA INOCULATION.— 

H.\ffkine’s Vaccine. — ^Must be repeated every 5 months. No 
reaction occurs. Incidence among inoculated is low : case- 
mortality is less influenced. Inject 12,000 to 15,000 million 
bacilli : two inoculations at intervals of 7 to 10 days. 
Besredka's Oral Vaccine. — ^Widely used in Russia: good 
results reported. 
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Cholera Asiatica, continued. 

Mode of Infection. — Is essentially water-borne, and all large epi- 
demics are spread thus. Infection may be due to : (i) Water. ' 
Drinking water undoubtedly most common factor. Also bjJ’: 
vegetables, etc., washed in infected water, (ii) Cholera carrier^ 
Virulent vibrios may be present in the motions of clinically; 
healthy persons. Food may be thus infected by cooks, or watef( 
supply affected. Usually transient, i to 2 weeks, rarely 2 months. 
Vibrios in faeces of patients rarely longer than 3 weeks, frequently 
only a few days, (iii) Flies may carry infection to food. Direct 
contagion negligible. Doctors and nurses rarely affected. Is not 
air-borne. 

Duration of Infectivity. — ^Vibrios are rarely passed for more than 
2 or 3 w^eks after an attack, and usually not more than one week. 

Quarantine Period. — Seven days. 

Symptoms. — 

INCUBATION PERIOD. — One to 3 or 4 days or up to 7 days. 
May be premonitory diarrhoea and malaise. 

Clinical course usually described in three stages : (i) Stage of 
evacuation ; (2) Stage of collapse (algid stage) ; (3) Stage 
of reaction. ' ' ' 

STAGE OF EVACUATION. — Onset abrupt : (i) Severe purgin^i^i 

followed rapidly by (ii) Vomiting — often becomes incessan'^'^^ 

(iii) Muscular, cramps, especially in legs; may be agonizing, 

(iv) Progressive exhaustion, (v) Thirst becomes extreme. Stools 
at first yellow, rapidly become white, so-called rice-water stools. 
When frequent, usually odourless. Tenesmus usually absent. 
Temperature generally subnormal. Pulse feeble. Exhaustion and 
collapse increase. Consciousness retained. Recovery may now 
commence, or more advanced collapse follow. 

STAGE OF COLLAPSE. ALGID STAGE.— Collapse extreme, face 
pinched, eyes sunken, skin wrinkled, restlessness, cyanosis, 
clammy perspiration, semi-consciousness or coma. Involuntary 
passage of watery motions ; may be anuria. Temperature 
subnormal ; may be high in rectum. Pulse rapid, may be impalp- 
able. Duration, from Wo or three to twenty-four hours. Mor- 
tality very high. The collapse is due to withdrawal of fluid from 
the blood, resulting in concentration ; the specific gravity of the 
blood rises to 1060 and may reach 1072 or 1078 (normal 1058). 
Blood thick. Pressure low, 70 mm. or under. 

STAGE OF REACTION. — In favourable cases with or without 
algid stage. Rapid improvement. Consciousness returns. Skin 
becomes warm. Bile appears in motions. Stools become les^- 
frequent. Usually some fever. Erythema common. 

Cholera Typhoid. — Stage of reaction may be incomplete, and . 
a typhoidal condition develop, usually with anuria. Common 
towards end of first week in severe cases. High mortality. 

CONVALESCENCE. — ^Usually rapid. Complications arising may 
be ; Recrudescences, frequent and often fatal ; Erythema and 
numerous forms of skin eruptions, may be h$morrhagic. 
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SEQUELffi.^Unusxibl.^ecdl'^' complete : (i) Nephritis. 

(2) Cramp^tn musiled ^yiSpIltaentic inflammations of mucous 
membrane* of intestine, fauces, and genitals.! (4) Various results 
of weakneS : {a)-Psychical^ e,g.„in5onjjiia4 Tendency to boils, 
pneumoniaj^ etc, swv%^ 

TYPES. — ^AU' |rk?l?s' 3 ^^^^CT^^y occur. Ambulatory cases without 
symptoms constitute ‘carriers’. In mild t5"pcs or cholerine, 
collapse slight but vibrios present in dejecta. In most severe 
form, cholera sicca, purging absent and death verj' rapid. 


Diagnosis. — During epidemics diagnosis simple. In sporadic cases 
confusion may arise with ; (i) Arsenic poisoning. (2) Food- 

poisoning ; note abdominal pam, faical stools, no suppression of 
urine. (3) Algid malaria. (4) Acute bacillary dysenterj’- ; note 
character of stools. Also fireman’s cramp. 


Prognosis. — Unfavourable with very rapid onset, low temperature, 
and especially with high specific gravity of blood, 1065 or over 
Mortality formerly about 70 per cent, but greatly diminished by 
Rogers’ method of saline infusions. 


Prophylaxis. — Preventive methods in checking epidemics ; (i) Isola- 
tion of patients and disinfection of e.vcreta ; (2) Search for 

.. ' cholera carriers ’. For individuals, there are three important con- 
' siderations : (i) Keep the general health good : especially attend 
to diet, avoiding over-ripe fruit. Treat any diarrhoea promptly. 
Avoid alcohol, especially on empty stomach, (ii) Boil all water 
- , and milk, and protect all food from flies, (lii) Inoculation with 
anti-cholera vaccine. -p> — r? rj- .-r' 

Treatment. — - ^ 

GENERAL TREATMENT. — Rest in bed and warmth. Give 

water by the mouth frequently but in small amounts. Mist, 
cretae (B.P.) or acid, sulphuric, dil. or kaolin. In early cases a 
preliminary dose of castor oil 5} may be given. Powerful drugs 
to check diarrhoea must not be given, and morphia injections 
are contra-indicated. 

DIET. — Food is of no value ; give brandy, hot coffee, or ice alone 
by the mouth. Diet carefully in the stage of reaction to avoid 
relapse. 

FOR THE CRAJMPS. — Gentle massage and hot fomentations. 
WTien very severe, a whiff of chloroform. 

CARDIAC WEAKNESS.— Injections of camphor eight-hourly 
(gr. ij in n\x of sterile olive oil). 

FOR ANURIA. — ^Fomentations to the kidneys. Normal saline 
per rectum frequently. Injections of pituitrin. For uraimia, 
sodium bicarbonate intravenously. 

ROGERS’ METHOD. — (i) Hypertonic intravenous saline injections 
are of highest value. Indicated in severe forms and wlicn .‘jpccific 
gravity of blood exceeds 1061. The formula is : sodium chloride, 
gr. exx ; potassium chloride, gr. vj ; calcium chloride, gr. iv ; water, 
one pint. Give at temperature gS"’ or lower intravenously at 
rate of 4 oz. a minute : one pint for each degree above 1060. 

BVCL 037:?3 
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Cholera Asiatica — ^Treatment, continued. 

This may be repeated several times at intervals of a 'few hours. 
(2) Potassium permanganate, 2-gr. keratin-coated pills, every 
15 minutes for 4 hours, then half-hourly until motions green. 
Calcium permanganate, gr. ^ to the pint, in large draughts. "S 

Other Species of Vibrios. — ^Numerous species of vibrios have been# 
isolated in varying circumstances. 

PARACHOLERA, — Strains have been isolated from stools in 
diarrhoea or mild cases of cholera. Distinguished from Koch’s 
vibrio by agglutination with antisera. Mortality is very low and 
epidemics do not occur. 

Certain strains isolated from patients with dysenteric symptoms 
have agglutinated with antisera to Koch's vibrio, e.g., El Tor 
vibrio. Identity or otherwise not yet certain. 

METCHNIKOFF’S SPIRILLUM. — Isolated from epidemic in fowls. 
Pathogenic to pigeons and animals. 

FINKLER-PRIOR’S SPIRILLUM.— Isolated from acute diarrhoea 
in children (cholera nostras). Pathogenicity not proved. 


CHAPTER XIII. 

PLAGUE. 

A specific infective disease caused by B. pestis and conveyed by rat- 
fieas, and occurring in three clinical forms, bubonic, pneumonic, and 
septicaemic ; of which the two former occur in vast epidemics. 

Etiology. — Present cycle commenced in Hong Kong in 1894. 

MODE OF SPREAD. — ^The principal factors are briefly as follows : 

(1) Disease primarily affects rats, and in these is always septicaemic. 

(2) Rat-fleas suck blood containing bacilli. (3) Rat-fleas attack 
man and inoculate when biting. (4) Spread among rats is due 
to rat-fleas, cannibalism, and possibly human faeces and infected 
food. {5) From rat to man, infection is solely by fleas. Infection 
is very rare directly from man to man. Spread of epidemic is 
practically entirely due to spread in rats and thence to each 
human being individually. {Pulex irritans possibly transmits 
direct from man to man). Drinking water apparently of no 
influence. (6) Epidemic is always preceded by epizootic in rats 
or, rarely, other ground animals, e.g., ground-squirrel in Cali- 
fornian epidemic. Outbreak in animals in a district preceded- 
human cases by about two weeks. 

Rat fleas in Tropics are Xenopsylla chcopis, asiia, and brasiliensis : 
chcopis bites man readily, astia less so and not when temperature 
of air exceeds 80°. Prevalence of plague in a district is related 
to frequency of the different species. In temperate regions 
common rat flea is Ceratophyllus fasciatus : does not bite man 
readily. Infection is due to regurgitation by flea after feeding. 
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the proventriculus being blocked by mass of plague bacilli which 
infect blood before regurgitation. 

Pneumonic Plague forms an exception to some of above state- 
ments. Spreads directly from man to man. Bacilli present in 
sputum in large numbers. Spread very rapid, but life of bacilli 
outside body very short, hence no epizootic of rats occurs, and 
epidemic may be readily extinguished. 

DISTRIBUTION. — Mainly a disease of tropics, but few countries 
have entirely escaped since present cycle commenced in 1S94. 
In England, several small outbreaks in Suffolk. Rats in seaports 
in several countries are being systematically examined and 
pla^e-infected animals occasionally discovered. Frequency great- 
est in cool weather in the tropics, and in hot weather in temperate 
regions. 

Bacteriology. — B. pesiis isolated by Kitasato and by Yersin in 1S94. 

MORPHOLOGY. — Short fat bacillus with rounded ends and 
marked ‘polar staining’. Non-motile and non-sporing. Stains 
with usual stains, but Gram-negative. Numerous involution 
forms occur in cultures, especially on Hankin's 'salt agar', agar 
containing NaCl. In tissues, mainly single : in liquid media may 
form chains. 

CULTURAL CHARACTERISTICS. — Grows on agar and ordinary 
media. Most characteristic is Haffkine’s ‘stalactite growth’ in 
butter-fat broth. Killed readily by heat and antiseptics. Old 
cultures lose virulence, but regain it on subculture. 

METHODS OF ISOLATION.— (a) Bubonic plague : Puncture bubo 
with hypodermic needle, make and stain smears, and inoculate 
media. (6) Pneumonic plague : Smears from sputum ; inoculate 
media, (c) Septic®mic type : Culture from blood ; sometimes 
seen in blood films. Post mortem, bacilli present in ever>' organ. 

AGGLUTINATION REACTION. — Agglutinins appear about end 
of first week, but titre is not very high, and agglutinins often 
absent in severe and very mild forms. Reaction also complicated 
by frequent spontaneous agglutination of cultures. Results to 
be interpreted with care and only by e,xperienced workers. 

SUSCEPTIBILITY OF ANLMALS.— Guinea-pigs, mice, rats, rab- 
bits, and most animals are susceptible. Subcutaneous or cutaneous 
inoculation results in : (i) Oidematous swelling at site of inocu- 
lation ; (2) Nearest lymphatic glands enlarge, hasmorrhages 

present : (3) Septiemmia : bacilli present in blood. Death 

usually in two to four days. Bacilli in most tissues, especially 
spleen. 

In monkeys : may be no local swelling at site of inoculation. 

Morbid Anatomy. — 

Bubonic Type. — Enlargement of lymphatic glands, usually 
commencing in one group, most commonly axillary or 
inguinal, forming the ‘primary bubo’. Other group.-? sub- 
sequently enlarge, forming 'secondary buboes', but to Ic-s-. 
extent. Bubo: Inflammation of glands, ^%•ith extensive 
periglandular oedema ; on section, hremorrhages prc.'?cnt ; 
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Plague — ^Morbid Anatomy, continued. 

in early stages, masses of bacilli ; later, advanced necrosis of 
cells, bacilli often few or absent. 

Suppuration not uncommon, but does not occur until 
second week, and hence never in the rapidly fatal cases. 
Hesmonhages and focal necroses common in other organs, 
and cloudy swelling. 

Pneumonic Type. — P atchy bronchopneumonia and areas of 
red hepatization. Bronchial glands enlarged. 

SepticjSEMIC Type. — G eneral appearances of septicaemia with 
haemorrhages. 

Spleen. — C ommonly enlarged. 

Skin. — H aemorrhages may be either petechial or diffuse and 
extensive. Over a bubo, the skin may be discoloured by 
h3rperaemia. 

Duration of Infectivity. — Convalescents must be isolated for one 
month. 

Quarantine Period. — ^Ten days. 

Symptoms. — 

INCUBATION PERIOD. — 2 to 5 6r possibly 10 days. Usually no 
s3rmptoms. May be malaise. B. pestis has been found in blood. 
CLINICAL TYPES.— (i) Bubonic; {2) Pneumonic; (3) Septi- 
caemic. Bubonic is the commonest epidemic type. 

I. Bubonic Plague. — Sudden onset : chill, headache, back- 
ache, restlessness, rapid pulse and respiration, high fever. 
Symptoms often fully developed in a few hours. Great 
prostration occurs rapidly, and often a typhoidal condition 
within one to two days. Bubo : usually in one to two 
days from onset. Femoral glands most common, next 
axillary. Cervical not uncommon in children. Swelling 
size of egg or larger. Very tender. CEdema may be 
extensive. Fever may fall slightly on appearance of bubo. 
Secondary buboes form later. Spleen usually palpable. 
Symptoms usually progress : extreme prostration and 
cardiac weakness, tongue brown, sordes, vomiting 
common, and delirium. Death in two to seven days : 
usually three or four. Mortality at least 70 per cent. 
In favourable cases, symptoms improve after bubo 
appears. In second week suppuration or resolution 
occurs. Prognosis improves after fifth day. 

In certain epidemics, petechice and heemorrhages common 
{'plague spots'). Haemorrhages from mucous mem- 
branes in severe cases. 

In children, convulsions at onset often so severe as to 
mask diagnosis. 

Blood : polynuclear leucocytosis. Bacilli often numerous 
before death. 

Temperature : High at onset, 103° to 104®. Subsequent 
course variable : not uncommonly falls after three to 
four days, and rises rapidly again in one to two days. 
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During convalescence, a tragic fatal cardiac failure is 
common. Prolonged tendency to boils. 

2. Pneumonic Plague. — Sudden onset : Rigors, pain, cough, 

fever, and extreme prostration. Rapid pulse and respira- 
tion. Cyanosis. Sputum watery and bloody. Patchy 
consoUdation in both lungs. Spleen palpable. Invariably 
fatal in one to four days. Numerous bacilli in sputum. 

3. SEPTiciEMic Type. — A ll forms of plague become septicsemic, 

but this tj^pe specially includes cases mthout bubo or local 
signs. General sjnnptoms severe and death invariable, 
frequently in one day. Haemorrhages common. Does 
not occur as distinctive epidemic. 

Pestis iliNOR. — Slight cases occur, especially towards end or 
beginning of epidemic and in inoculated persons. Bubo 
may form. Death from cardiac failure may occur. 

Diagnosis. — ^During epidemic easy. 'IVhen suspected, bacteriological 
proof simple. Early cases in epidemic easily overlooked. Suspect 
outbreaks of rapidly fatal pneumonia, especially with several cases 
in one household : also buboes from tropics and seaports. In 
tropics buboes occur from filariasis and also from unknown 
causes : also from syphilis and suppuration. 

Frophylanis. — Vaccine treatment. 'Haffkine's prophylactic’ gives 
considerable immunity for a few months (three to six) ; severe 
reaction. All contacts should be inoculated. In small outbreaks, 
all contacts must be isolated, bedding and clothing burnt, and 
houses rendered airtight and disinfected toQi burning sulphur. 
A vaccine of living bacilli of an aviruient strain is under trial. 

In large epidemics, a mde organization is necessary. The 
destruction of rats and examination of their bodies for bacilli, 
cleanliness of houses, and protection of uninvolved areas by 
quarantine are initial measures. 

Treatment. — Careful nursing. To bubo, ice or fomentations : incise 
when fluctuating : injections into glands harmful. For mental 
symptoms, bromides. Yersin's serum in large doses possesses 
some value {100-250 c.c. intravenously, repeated frequently). 
During convalescence, avoid slightest cardiac strain. 


CHAPTER XIV. 

TETANUS. 

{Lockjaw.) 

An infective disease caused by the toxins of B. tetani, and charac- 
terized by spasms of the voluntary muscles, commencing usually in 
the jaw and neck, and extending to the rest of the body. 

Etiology. — Occurs as a sequel to wounds and abrasions throughout 
the world wherever soil is cultivated and manured. Under 
equal conditions, more common and more severe in the tropics. 
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Tetanus — Etiology, continued. 

Warfare in cultivated regions is always accompanied by tetanus. 

In the European War, it was prominent among aU armies until 
greatly controlled by prophylactic iniections, ^ 

Modes of Infection* — Contamination of wounds with infected soil} 
containing bacilli or spores : septic and lacerated wounds and^ 
scratches more liable to infection than clean cuts, destruction ol 
tissue forming anaerobic medium for bacilli. Never by ingestion. 
Occasionally : from catgut (post-operative), freedom from spores 
difficult ; also from injections of gelatin, frequently. Idiopaihio 
tetanus : wthoot a visible wound ; infection through unbroken 
skin or forgotten scratch. Tetanus neonatorum : from sepsis to 
navel (among poor in the tropics). 

Bacteriology. — B. tetani discovered by Nicolaier, 1885, and isolated 
by Kitasato, 1889, in pure culture anaerobically, 
MORPHOLOGY.— Slender bacillus. Forms a terminal spore wider 
than bacillus, thus producing characteristic ‘drum-stick’ appear- 
ance. Stains with ordinary stains. Gram-positive. Weak 
methylene-blue, followed by carbol-fuchsin, stains bacillus blue 
and spore as a red ring. Slightly motile. Numerous flagella: 
need special stain. When spores present, bacilli may be recog- 
nized in pus. Some of the ‘gas gangrene’ bacilli are closely 
similar, but shorter and thicker, and spores rarely quite terminal, ^ 
CULTURAL CHARACTERISTICS.~S<nc< anaerobe. Isolation 
very difficult owing to simultaneous presence. of other spore- 
bearing anaerobes. Methods mainly depend on resistance of 
spore to heat and subsequent growth anaerobically on numerous 
subcultures, trusting that one may be in pure culture. 

Spores extremely resistant to heat or antiseptics ; resist 
boiling for five minutes. Virulent for many years in dried 
cultures. 


OCCURRENCE OF BACILLI. — ^Present in intestines of horses 
and herbivora and in their excreta. Consequently present in 
all heavily cultivated soil, especially a few inches below surface 
DISTRIBUTION OF BACILLI IN TISSUES.— Bacilli are present 
only at site of inoculation or in wound : practically never if 
ever, present in organs or blood. Action is therefore due* to 
toxin produced. 

TET.ANUS TOXIN.— Injection of a filtered culture ie pure 
tetanus toxin, produces all symptoms of tetanus. Toxin is 
highly potent. Ehrlich demonstrated presence of two types of 
poison : (I) Tetanospasmin, producing spasms ; (2) Tetanolysin, 
hremolytic to red cells. 

Mope of Action. — 


An jticubaUon period is always present between injection and 
onset of symptoms, even with enormous doses. The period 
varies with dose and mode of injection, but, for similar 
methods, varies mainly with size of animals, e.g., guSet- 
pi^ few hours, monkeys about four days, horses Ibout five 
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Meyer and Ransom’s Experiments. — (i) Tetanus follows 
injection into a motor (or mixed) nerve, but no symptoms 
result if nerve be divided proximal to site of injection 
previously or shortly afterwards (one hour) . (2) No symptoms 
follow injection into a pure sensory nerve, e,g., infra-orbital. 
(3) If toxin be injected into a sensory nerve root, extreme 
h^ersesthesia with agonizing pain occurs in the corresponding 
area, but without spasms (tetanus dolorosus) ; hence the 
toxin can act on sensory nerve tissue. 

Conclusions . — ^The toxin is absorbed by muscle end-plates, 
and travels by motor nerves to the central nervous system, 
where it combines with nerve tissues and s}nnptoms com- 
mence. There is no transmission by sensory nerves. An 
incubation period is unavoidable during passage of toxin along 
nerves. After reaching the spinal cord, toxin ascends in it. 

Toxin in the Blood. — A certain amount circulates in the 
blood and directly reaches the medulla and pons, producing 
generalized tetanus. Amount and effect of this varies in 
different mammals ; apparently none in guinea-pigs. 

SUSCEPTIBILITY OF ANIMALS.— Nearly all animals are 
susceptible, degree varying greatly. Hen needs enormous dose. 
Alligator is completely immune, toxin probably unable to combine 
•with nerve tissue. Horse is very highly susceptible. Monkeys, 
mice, guinea-pigs also highly, but less thsm horse. In small 
animals, spasms commence in muscles nearest site of inoculation. 
In frogs, no symptoms occur after inoculation until warmed in 
an incubator to 37® C. 

Mice : For testing discharges from wounds, introduce portion 
of pus into root of tail. 

ANTITETANIC SERUM.— 

Preparation and Immunization of Animals. — ^Animals can 
be immunized by injections of toxin, preferably by a toxin 
weakened by heat or keeping, by treatment ivith iodine, or by 
simultaneous injection of iodine trichloride. The serum of 
the animal has antitetanic properties, injections protecting 
against a subsequent lethal injection of toxin, or, in certain 
circumstances, against a previous injection, depending on 
mode of injection of serum and interval elapsing {see also 
below). Is antitoxic only; bacilli not affected. 

Standardization of Serum. — ^Standardized as 'international 
units ’ or American units (double international) : latter 
corresponding to Ehrlich’s unit for diphtheria serum, -viz., 
one unit of serum protects against 100 ‘minimal lethal doses’ 
(M.L.D.) of toxin, tested by mixing toxin and serum, injecting 
subcutaneously into standard guinea-pigs (250 grm.), and 
animal being stUl alive after four days. ’Concentrated’ 
serum now produced ; contains 1000 units in i c.c. Potency 
is maintained for long periods. 

Action of Serum. — Meyer and Ransom’s experiments : 
(i) Antitoxin injected into a nerve prevents the passage of a 
distal injection of toxin into the nerve ; (2) Antitoxin injected 
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Tetanus — Antitetanic Serum, continued. 

intravenously lias no efiect on a nerve injection of toxin , 
{3) An immunized animal can be killed by a nerve injection 
of toxin. 

Conclusion : Antitoxin injected into the circulation only ' 
neutralizes circulating toxin. ^ 

For Curative Purposes. — In clinical tetanus, serum is dis- 
appointing. Mainly due to absence of symptoms until 
toxin has reached central nervous system — ^no local lesion 
occurring — and to inefficiency of serum when this has taken 
place. Intrathecal method has no proved advantage, and 
disturbs patient. 

Types of Tetanus Bacilli. — Several types of bacilli have 
been separated by serological tests. It is considered that 
an antiserum is only effective against its own strain, and 
hence that antisera for clinical use should be 'polyvalent' 
against all t3T)es. 

Sherrington’s Experiments on Monkeys. — A series of 
monkeys was inoculated with similar doses of toxin, and 
two to three days later, after commencement of sjmiptoms, 
injected with antiserum. Recoveries by various methods : 
(1) Subcutaneous, 8 per cent ; (2) Intramuscular, 12 per 
cent ; (3) Intravenous, 28 per cent *, (4) Intrathec^, 56 per 
cent. 

Notes on the Methods.-^(i) Subcutaneous and intramuscular. 
Absorption of serum slow : maximum concentration in blood 
not until forty-eight hours later. Advantage : simplicity, 
possibility of injection near wound. (2) Intravenous. Absorp- 
tion rapid, also elimination rapid. Large doses possible. 
Anaphylaxis may be severe. (3) Intrathecal, Theoretic- 
ally, rapidly immunizes the tissues of the central nervous 
system. 


Symptomatology. — 

INCUBATION PERIOD. — Very variable. Commonest eight to 
twelve days. Very rare under five days : never under forty-eight 
hours. Upper limit doubtful ; definite cases of 100 to 200 
days. 

PREMONITORY SYMPTOMS (rarely observed except after 
prophylactic injections of serum).— Rigidity, twitching, irritability, 
spasms and pains in muscles near wound, especially flexors. 

S\ilPTOMS._ Characterized by the development of tonic spasm of 
muscles, with frequent paroxysms. 

Initial Sy.mptoms. ^May be slight sore throat, difficulty in 
swallowing, and stiffness of neck. 


O.vsHT 01 Definite Spasm. — (i) Masseters and muscles of 
ma.slicalion. Often noted first on waking. (2) Muscles of 
hark of neck. Spasm extends in order to (3) Abdominal 
muscles, especially recti ; {4) Back ; {5) Limbs. 

commonly are : {a) Profuse sweat- 
ing . {!») Rise of temperature ; {c) Rigidity of abdomen. 
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Condition Developed. — ^Tonic spasm and rigidity of muscles 
produce characteristic phenomena i (i) Tvisnius : severe 
spasm of muscles of mastication, teeth clenched, dijEculty in 
feeding increased by spasm of pharyngeal muscles. Unable 
to open mouth or speak, (ii) Rtsus sardonicus : lips stretched 
over closed teeth in ghastly snule. (iii) Eyes partly closed : 
forehead wrinkled, (iv) Head retracted to varying degree. 
Back may also be bent (opisthotonos), (v) Lower extremities 
usually extended, very stiff ; knees sometimes flexed, (vi) 
Elbows may be flexed. Hands usually escape, (vii) Abdomen 
very rigid. 

Paroxysmal exacerbations of spasms, usually with agonizing 
pain, occur as result of stimuli, e.g., movements, sudden 
noises, or apparently spontaneously. 

Pulse usually rapid. loo to 120. 

Progress in Favourable Cases. — Paroxysms diminish in 
severity and frequency : tonic spasm slowly passes away. 

Progress in Unfavourable Cases. — Paroxysms and rigidity 
increase in severity. Pulse often very rapid. Temperature 
often high but irregular : occasionally low. Urine may 
contain acetone bodies, albumin, and casts. 

Death may occur from (i) Exhaustion : in these the spasm 
may have continued several days without alteration : 
starvation a probable factor, (z) Asph3rxia : spasm of 
respiratory muscles and glottis. (3) Cardiac failure: 
pulse very rapid. 

Mental condition may remain clear : usually (and properly) 
obscured by sedatives. 

Duration : death usually within seven days : uncommon 
'■ after ten days. 

SEQUEL.®. — Affected muscles may remain stiff for long periods, 
especially jaw muscles. Recurrences Eire on record, follo\ving 
shortly after apparent recovery. No other complications. 

Prognosis. — Varies with : — 

1. Length of Incubation Period. — Improving in general as 

period lengthens ; but specially marked in contr^ting 

durations over and under eleven days. Approximate 

mortality : ten days and under, 60 to 70 per cent ; eleven 

days and over, 40 to 50 per cent. 

2. Rapidity of Spread of stiffness and spasms, and also 

frequency and severity of spasms. 

3. Severity of Wound.- (Site of wound of little influence.) 

4. Hyperpyrexia, and very Rapid or Irregular Pulse, are 

serious signs. 

Mortality of all cases, 45 to 70 per cent. 

, Diagnosis. — Onset in jaw and posterior neck muscles : note also 
sweating, early abdominal rigidity, and rise of temperature (rarely 
absent). 

TRISMUS.— Reflex from teeth, Vincrat's angina, tonsillitis, etc., 
or osteo-arthritis of jaw. No rigidity of neck muscles, or very 
slight. Difficulty rare. 
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Tetanus — Diagnosis, continued. 

STRYCHNINE POISONING.— (i) Jaw and neck not specially 
affected ; (2) Complete relaxation between spasms ; (3) Tempera- 
ture normal. 

TETANY. — (i) Predisposing causes ; (2) Extremities mainly ' 

affected, with characteristic posture. ^ 

HYDROPHOBIA. — ^Psychical disturbances prominent. Spasms 
specially affect larynx. 

HYSTERIA. — ^Nervous wounded men with knowledge of symptoms 
occasionally develop trismus : other symptoms absent. 

BACTERIOLOGICAL METHODS. — Inoculation of mice alone 
reliable. Never delay treatment to await result. 

Localized Tetanus. — Occurrence practically confined to European 
War (except cephalic type). Comparative frequency due to 
result of prophylactic injections of serum, probably preventing 
generalized tetanus but not completely neutraUzing toxin. 

INCUBATION PERIOD usually very long, many weeks. 

ONSET with sti ffness near wound : slight spasms follow : finally 
may be extreme chronic rigidity. In rare cases becomes general- 
ized, and all intermediate forms occur. 

PROGNOSIS. — Death very rare when spasm remains localized. 

TREATMENT. — ^For first day or two full treatment of tetanus, 
but rapidly relaxed, especially serum, when condition remains 
localized. 

CEPHALIC TETANUS. — Occurs only in wounds of head and neck. 
Spasm of masseters, muscles of face, and usually of pharynx, with 
facial paralysis. The facial paralysis is unilateral : rarely 
bilateral, and rarely absent. Almost invariably fatal. 

Always rare, but great rarity during the War was noticeable. 

Treatment. — Immediately on diagnosis (adapted from Cole). 

REST AND QUIET. — Isolate in darkened room. Shoulders raised 
to aid respiration and relax abdominal muscles. Head sup- 
ported. All disturbance and examination to be reduced to 
minimum. 

FOOD. — ^Nutrition of great importance. Difficult owing to spasm 
of jaw. Nasal tube or tube through teeth if necessary. Fluids, 
milk and glucose. Rectal feeding only if unavoidable. 

ANTITETANIC SERUM. — Intravenous injection of 200,000 units 
immediately (for precautions, see Diphtheria). 

WOUND. — Cleanse carefully one hour after serum injection. 

SEDATIVES. — (i) Chloral hydrate gr. xv to xx : every 4 to 6 
hours by mouth : or double dose by rectum if unavoidable. 
(2) Avertin : if spasms : one basal anaesthetic dose daily, or 
more frequently, if indicated. Give oxygen by nose and injection 
of atropine, if respiratory difficulty. 

CURARE; CURARINE HYDROCHLORIDE.— Under trial to 
relieve spasms. Avertin appears preferable. 
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Prophylactic Treatment. — 

ANTISERUM. — Inject 500 to 1500 units intramuscularly for all 
punctured or severely lacerated wounds, especially if con- 
taminated with soil or clothing. Incidence of tetanus greatly 
diminished and also severity if developing. 

ACTIVE IMMUNIZATION. — Under trial with tetanus toxoid ; 
not indicated in civilian life. 


CHAPTER XV. 

GLANDERS. 

An acute or chronic infectious disease due to B. mallei, and primarily 
affecting horses and asses. Characterized in man by inflammatory 
and suppurative lesions arising especially in nasal mucous membrane 
and subcutaneous tissues, and occurring in an acute and a chronic form. 

Bacteriology. — Bacillus discovered by Loeffler and Schutz in 1882, 
Isolated from man by Weichselbaum in 1885. 

MORPHOLOGY. — A non-motile, non-sporing bacillus, in shape 
resembling tubercle bacillus, but thicker : is often beaded. Stains 
with ordinary stains : Gram-negative. In tissues, mainly extra- 
cellular : numerous in acute and scanty in chronic forms. 

CULTURAL CHARACTERISTICS. — Grows readily on ordinary 
media : best on blood serum or potato at 37° C. Growth visible 
in two days. On potato, a yellowish gro^vth, which by eighth 
day becomes a characteristic chocolate colour. Easily killed, 
except by drying. 

GLANDERS IN ANIMALS. — Horses, asses, and mules especially 
affected. Cattle immune. Occurs in two forms : (a) Glanders, 
involving nasal mucous membrane ; (6) Farcy, involving the 

lymphatics. 

MODE OF INFECTION IN MAN. — Is a rare disease. Infection 
occurs by direct contagion from a diseased animal, the bacilli 
being discharged from the nostrils or from sores. Bacilli may 
enter the human being through nasal mucous membrane or 
abrasion of skin. Laboratory infection among experimenters 
occurs with exceptional readiness, and many deaths are on 
record. Infection from patients also common, and extreme care 
necessary. 

) Morbid Anatomy. — In acute forms lesions show ordinary suppura- 
,> ' tive changes. In chronic forms, an early glanders nodule resem- 
bles a tubercle, with greater acute inflammatory changes and less 
proliferation. Glanders is regarded as an infective granuloma. 

Symptoms. — Glanders in man, infection being through the nasal 
mucous membrane, occurs in two forms — acute and chronic. 
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Glanders — Symptoms, continued. 

1. ACUTE GLANDERS. — Incubation period : usually four to eight 

days. Onset : sudden or insidious with general malaise and 
pains in muscles and joints. Constitutional symptoms and 
evidences of general infection in 2 or 3 days : — 

Nasal Mucosa. — ^Nodules form, ulcerate, and discharge,! 
with subsequent necrosis and foul discharge ; nose becomes 
extremely swollen and red. Process extends to palate, 
mouth, larynx, pharynx, and bronchi. 

Eruption of Papules. — Especially on face and joints, 
rapidly becoming pustular, as in small-pox. 

Abscesses form : subcutaneous, muscular, and in joints. 
Bronchitis. — Common, and frequently pneumonia. 

' Extreme Collapse and Acute Septic/emia follow. Liver 
and spleen often enlarged. T5rphoid state may occur. 
Death in from one to tliee weeks. Mortality 95 per cent. 
Albuminuria usually present. Secondary infections com- 
mon, but lymphatic glands and testes not specially affected 
in man. 

2. CHRONIC GLANDERS. — Incubation period 10 days or upwards. 

At onset may be rash, papular, pustular, or erysipelatous. 
Formation of Abscesses is characteristic symptom, sub- 
cutaneous and intramuscular, especially near joints. 
Abscess ruptures ; irregular ulcer results : discharge often' 
very offensive. Abscesses often heal, and with great, 
frequency break down again, or fresh abscesses form. 
Condition often extremely chronic : may be latent for 
months or years and then relapse and fresh abscesses form. 
Recovery in 50 per cent of cases, but at any stage, even 
after apparent cure, condition may develop symptoms of 
acute form and be fatal. In chronic condition nose and 
lungs usually escape, but there may be purulent nasal 
discharge. 

FARCY. — Also occurs rarely in man, from infection through skin. 
A spreading lymphangitis, with subcutaneous nodules — 'farcy 
buds’ — which form abscesses. May be acute or chronic. 

Diagnosis. — 

OCCUPATION. — Often suggestive. 

CLINICAL DIAGNOSIS. — Extremely difficult. At onset, usually 
mistaken for acute rheumatism or influenza. 

BACILLI. — ^These may be present in discharges, and recognized in 
films and cultures. Occasionally isolated from blood cultures. 
Inoculation into Animals. — Intraperitoneal injection in 
guinea-pigs results in suppuration of testes in 2 to 3 days. 
Inoculation may be made from cultures or direct from 
discharge, but in latter case secondary pyogenic organisms 
may cause acute peritonitis rapidly. 

Injection of Mallein. — Is of great value diagnostically for 
animals but untried in man. Mode of preparation and 
technique resembles tuberculin. Precipitin, agglutination, 
and complement-fixation tests are also of value in animals. 
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Treatment. — 

PROPHYLAXIS. — Glandered animals must be destroyed, and 
premises thoroughly disinfected. Attendants on patients' must 
be warned of the danger of infection. Soiled linen, etc., should, 
if possible, be destroyed : otherwise, carefully boiled. 

ACUTE CASES. — Treatment is symptomatic only. 

CHRONIC C.^SES. — All abscesses should be opened as they occur. 


CHAPTER XVI. 

ANTHRAX. 

{Malignant Pustule. lVool~soyteys’ Disease. Splenic Fevey in animals.) 

An acute infectious disease, caused by B. anthyacis, occurring in 
man in a cutaneous form as malignant pustule ; in a pulmonary form 
as wool-sorters' disease ; and very rarely in an intestinal form. 

Etiology. — Primarily a disease of animals, especially sheep and 
cattle, causing a septicasmia, %vith enlarged spleen and pulmonary 
congestion. Occurrence is world-%vide, most frequent in Russia 
and France. Organism was discovered by Pollender in 1849, 
and investigated chiefly by Davaine, Koch, and Pasteur. 

Bacteriology. — 

MORPHOLOGY. — A large rod-shaped bacOlus with clear-cut ends, 
length 6 fi and upwards. Non-motile. Forms spores readily. 
Bacilli in cultures often joined end to end in a chain. Stains 
wth ordinary stains, and is Gram-positive. Often a capsule. 

SPORES AND SPORE FORMATION. — ^Never present in living 
tissues. Probably due to absence of free oxygen. Form readily 
in media and are always present in cultures. Especially frequent 
when organism is under slightly adverse conditions, e.g., lying 
on soil or in dead animals. Spores are seen in body of bacillus 
or lying free. Stain with weak carbol-fuchsin, while body of 
bacillus may be stained by methylene-blue. 

Extyemely jesistani. When dry, alive after a year. Withstand 
boiling for 5 minutes. Very resistant to dry heat ; also to 
gastric juice. 

CULTURAL CHARACTERISTICS. — Grows readily on all ordinary 
media. Most characteristic are: On agar plates at 37®, in 12 
hours, colonies visible with wavy outline like locks of hair. In 
broth forms long spiral threads. In deep gelatin stab, radiating 
spikelets and slow liquefaction, commencing at surface. Bacillus 
not very resistant apart from spores. 

Filtered cultures non-toxic. 

Anthrax in Animals. — Condition varies in severity, but is a septi- 
caemia characterized by bloody mucous discharge from nose and 
mouth, the sanious discharges containing numerous bacilli. 
Death in twelve to forty-eight hours. 
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Cases vary in severity. Eschar may slough out, and 
recovery occur without treatment. 

Mortality. — ^Varies with position of pustule. Most fatal 
on face, 25 per cent. On lower Umb, 5 per cent. Post 
mortem the spleen is slightly enlarged and few bacilli 
present in organs. Mortality low with early treatment. 
Anthrax CEdema. — No pustule occurs. Infection possibly 
from hair follicle. CEdema commonly commences on 
ejmlid and spreads rapidly. Rarely diagnosed, always 
fatal. Rare. 

2. PULMONARY ANTHRAX OR WOOL-SORTERS’ DISEASE. 

— Infection occurs through the lungs. Onset rapid. Rigor, 
rapid respiration, pain in chest, rapid and feeble pulse. 
Cough and bronchitis usual. Temperature high. CEdema 
of chest wall develops, of gelatinous consistency. Much frothy 
mucus. Extreme collapse and death in one to three days. 
Mind usually remains clear. 

Prognosis. — Improves with longer duration. In some cases 
marked cerebral s3rmptoms — convulsions, delirium, etc., 
due to bacilli in capillaries of brain. Diarrhoea occasion- 
ally severe. Recovery extremely rare. 

Morbid Anatomy. — ^Main lesion in trachea and large bronchi, 
wth oedema and haemorrhages. Lungs oedematous. Pleural 
and pericardial effusions. Great enlargement of thoracic 
glands. Apart from thorax, changes in the organs slight. 

. BaciUi are numerous in the affected sites, but scanty 

or absent in the spleen and other organs. 

3. INTESTINAL FORM . — K few outbreaks have occurred abroad, 

probably from diseased flesh. Resembles acute food poisoning. 
Chill, vomiting and diarrhoea, convulsions, enlarged spleen. 

Diagnosis. — 

MALIGNANT PUSTULE. — ^Diagnostic features are : (i) Occupation. 
(2) Appearance of pustule. Rapid onset, eschar, oedema, no pus, 
no pain. (3) Severity of genei^ symptoms compared mth local 
lesion. (4) Bacteriology. Bacilli are present in edge of eschar, 
and in cultures. Inoculation of cultures or material from pustule 
into guinea-pig causes malignant gelatinous oedema at site of 
inoculation, with hsemorrhages into organs, and bacilli present in 
large numbers, especially in capillaries. 

Diagnosis from chancre by rapid onset ; from cellulitis and 
erysipelas by absence of pain; from boils by absence of 
pus : from malignant oedema (no gaseous crepitations) ; from 
glanders (no nasal discharge and no red vesicles). 

PULMONARY ANTHRAX. — In early stages usually impossible. 

/ Treatment. — 

Inject Sclavo’s serum, 100 c.c. intravenously. Repeat every 8 
hours for 24 or 48 hours as necessary. The local lesion to be 
kept clean, but no surgical treatment, as septicaemia may follow. 
In absence of serum, injection of neosalvarsan,(neoarsphenamine). 
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CHAPTER XVII. 

LEPROSY. 

An infective disease of marked chronicity caused by B. lepres, and 
characterized by lesions in the skin and mucous membranes or in the 
nerves, and in advanced cases frequently in both. 

History and Geographical Distribution. — Is referred to in most 
ancient literature of the East, though probably other diseases were 
included. Is most prevalent in the tropics, but distribution 
is not limited geographically. Occurs in Norway and Iceland. 
Most frequent in India and China. In South Africa has recently 
increased. Formerly spread over the entire Old World, but 
commenced to decline in the 15th century. In Great Britain 
now only imported cases. Did not occur in America in days 
before Columbus. 

Bacteriology. — The B. lepra was discovered by Hansen in 1871. 
Slender, non-motile bacillus, resembling tubercle bacillus in- 
appearance and staining reactions. Is Gram-positive and acid- 
■fast (in 12 per cent acid). Stains with ordinary stains more^ 
readily than tubercle bacillus. Bacillus has never been cultivated^ 
satisfactorily. Possibly it is really a non-acid-fast streptothrix. 
Animals cannot be infected. 

niorbid Anatomy. — ^The lesion is a granuloma. The leprous nodule, 
in any site, consists of granulomatous tissue with endothelioid 
cells of various sizes. Enormous masses of bacilli are present, 
mainly within cells. The so-called lepra cells contain numerous 
bacilli often arranged parallel. Some of these cells are probably 
lymphatics with thrombi of bacilli. Giant cells may be present. 
Caseation does not occur, unless tuberculosis is also present. 
Terminally, tissues affected are skin, mucous membranes, and 
nerves, also liver, spleen, and testes. 

Mode of Infection. — B. lepra does not fulfil Koch's postulates, 
but is accepted as cause of leprosy. It has never been found 
outside the human body, and therefore infection, apparently, 
must be conveyed from a leper. The slow progress of the disease 
and immunity of animals have rendered investigation of modes 
of infection difficult, and nothing definite is yet known. Possible 
methods are : — 

1. INOCULATION. — ^There is no evidence that biting or other ^ 

insects can convey infection. Results of direct inoculation \ 
experiments in man are doubtful. 

2. HEREDITY. — Has very slight, if any, influence. No new-born 

infant is leprous, and cases rare under 5 years. Several mem- 
bers of a family may be attacked, but are usually exposed to 
possibility of a common infection. Hansen found that of the 
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descendants of i6o Norwegian lepers who emigrated to America 
none was leprous. 

3. BY CONTAGION. — ^The nasal mucosa is early infected, and 
numerous B. Icprcc are present in the discharge. Infection 
may thus result by inhalation, though the lungs are rarely 
affected. The bacilli are also present in discharge from sores. 
This is most probable mode of infection. Attendants extremely 
rarely infected. 

Children living with leprous parents are affected in 50 per cent. 
Nodular more infective than nerve type. 

mode of Onset. — 

AGE. — Commonest between 10 and 30 years. 

INCUBATION PERIOD. — Probably usually 2 to 4 years. Often 
longer before lesions are obvious. 

INITIAL SYMPTOMS. — Often long period of recurrence of 
indefinite symptoms ; fever, malaise, sweating, vague pains and 
disturbances. Later, deposit of leprous tissue predominantly 
either in skin or nerves, thus determining the principal groups. 

Varieties of Leprosy. — ^Two main groups : — 

1. NODULAR OR DERMAL LEPROSY.— Also called tuber cular 

or tuberose leprosy. Characterized by pyrexial attacks, and 
granulomata of skin and mucous membranes. 

2. NERVE OR AN.®STHETIC LEPROSY.— Also called maculo- 

aneBsthetio or atrophic leprosy. Characterized by macules and 
nerve changes. 

' Mixed ’ Forms are common. These may : — 

i. Commence as 'nodular' and develop symptoms of 

'nerve' type. Very frequent. 

ii. Develop both s3nmptoms together. Less frequent. 

iii. Commence as 'nerve' and develop symptoms of 'nodular'. 

Uncommon. 

Mild Forms. — In some persons, macules develop only at periods 
of debility : may never advance, or one or two nerves alone 
affected. 'Juvenile type' may occur, often disappearing at 
puberty, but may advance. Many infected persons probably 
never develop lesions. 

Symptoms. — 

NODULAR LEPROSY.— 

Prodromal Symptoms. — Occasional pyrexia and malaise. 
First Stage. — Attacks of fever with swelling or erythema 
of face. Fever subsides and a patch of er3rthema remains. 
Several attacks yearly for one to two years. 

Second Stage. — Repeated attacks of fever and er3rthema. 
Patches swell and become infiltrated. Usually hypercesthetic. 
The 'tubercles’ commence in the patches, at first as papules. 
They multiply, grow, coalesce, and form the typical flat 
masses of leprotic tissue. Masses become anaesthetic. 

Sites Attacked. — ^Usual order; face (especially lobes of ear), 
then forearm, limbs, thighs, buttocks. Mucous membranes, 
especially nasal, as early as face. 
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Leprosy — Symptoms of Nodular Leprosy, continued. 

Attacks of Fever (leprotic fever). — Duration varies, often one 
to two weeks. Frequently 102° to 103°. Rarely no pyrexia. 

Fully Developed. — Marked changes are ; — i 

Face. — Natural lines obliterated and replaced by crease^, 
between masses of growth. Hair on face drops out, buje ‘ 
scalp not affected. General .expression sombre and 
'leonine'. Ears, especially lobes, much thickened. 

Mucous membranes. — Nasal discharge. Nose flattened. 
Pharynx and larynx affected. Vocal cords fixed — 
voice hoarse, or only whisper. Tongue infiltrated or 
ulcerated. Lips cicatrized and slenosed. 

Limbs. — Covered with nodules and masses to varying 
degrees. 

Eyes. — Affected commonly. Conjunctivitis, keratitis, etc. 

Subsequent Progress. — Variable : (i) Quiescent for many 

years, or marked remissions. (2) Exacerbations ; more 
common. Pyrexial attacks occur, with spread of growth. 
Ulceration of masses common, with discharge : cicatrix on 
healing : often chronic. (3) ' Mixed ' form frequently 
develops, with symptoms of 'ansesthetic' leprosy. 

NERVE LEPROSY.— 

Onset. — Insidious. Progress very slow. 

Prodromal Symptoms. — ^Indefinite : malaise and chills, 
vague pains, hyperassthesia, or deafness. 

First Stage. — Macules are first sign, one or several. Diameter 
I to 2 inches. Areas of (i) erythema, (2) increased pigmenta- 
tion, or (3) decreased pigmentation. Not raised. Sensation 
normal. Sweat glands of area affected, and patches are dry 
even after pilocarpine. Erythema of brown tinge in white 
races and light in coloured races. Fresh maculae appear, 
sometimes in relation to a peripheral nerve. 

Site. — Back and buttocks most common ; face uncommon. 

Ulnar nerve may be palpable at elbow in earliest stages. 

Second Stage. — Macules spread. Centre often fades and 
periphery extends and coalesces with others. Large area 
affected. Face often discoloured, but never ' white as 
snow '. 

Areas anessthctic, losing touch, heat and cold, and pain, 
in order. , 

Nerve trunks thickened : ulnar, then median, posterior 
tibial, and peroneal. Hence : (i) Anaesthesia of ex- 

tremities, extending ; {2) Contractions, especially of 4th 
and 5th fingers. j 

Third Stage. — Eruption inactive : may fade. Nerve lesions J 
extend ; in rare cases become quiescent. 

Fully Developed. — 

Skin. — Dry and parchment-like. Anessthesia extreme. 

Contractions. — Ulnar nerve especially affected, whence 
'claw hand'. 
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Trophic changes. — (i) Perforating ulcers, arising from 
bullas or injuries resulting from anesthesia. (2) Loss of 
fingers, toes, or more extensive parts from necrosis or 
interstitial absorption of bone, or from gangrene or 
suppuration. 

Eyes. — Affections result from lesions of 5th and 7th nerves, 
but not frequent. 

Occasionally ‘nodular’ leprosy also develops. 

Diagnosis. — Advanced cases easy. Syringomyelia difficult early. 

EARLY NODULAR LEPROSY.— Bacilli present (1) in nasal 
secretion, (2) in excised piece of skin. Clinical diagnosis from 
S3rphilis, tuberculides, erysipelatoid attacks from septic foci. 
Wasserraan reaction is often positive in leprosy. 

EARLY NERVE LEPROSY. — Diagnosis depends on maculae, 
thickened nerves, and anaesthesia. Often no bacilli in nose or 
skin. 

Prognosis. — Either form may become arrested, especially when 
patients from the tropics are kept in cool climates. In usual 
condition, disease progresses over 20, 30, or more years, with 
death from nephritis, tuberculosis, or progressive exhaustion, 
especially in nodular form. 

Treatment. — 

GENERAL TREATMENT. — ^Diet and cleanliness of greatest 
importance. Europeans must not return to the tropics. 

LOCAL TREATMENT. — COj snow and other local applications • 
have been used. 

DRUG TREATMENT. — All modem methods depend on chaul- 
moogra oil or its constituents. Several varieties of tree exist : 
oil from Hydnocarptis wightiana is preferable. Methods : — 

1. Chaulmoogra Oil. — Dosage : commence with ll\v t.d.s. 

orally, and increase to 3 ij. for long periods. Large doses 

necessary produce nausea. 

2. Alepol. — Sodium salt of fatty acids of chaulmoogra oil. 

Injections hypodermic, intramuscular, or intravenous. 

Promising results. 

3. Ethyl Esters of Chaulmoogra Oil (Burroughs Wellcome 

& Co.'s Moogrol ; combined with iodine). — Dosage : weekly 

intravenous injections, 2 to 5 c.c. 

4. E.C.C.O. — Contains ethyl ester of Hydnocarpus wightiana, 

creosote, camphor, and olive oil. Dosage : weekly intra- 
muscular injections, 4 c.c. 

Many other methods on trial. 

Good results are recorded with newer methods above : but 
care is necessary with statistics, as arrest in leprosy may 
occur spontaneously. 

PROPHYLAXIS. — Segregation and isolation are unnecessary ivhen 
sanitary conditions exist in the home. 
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CHAPTER XVIII. 

SCARLET FEVER. 

{Scarlatina.) 

An acute infectious disease due to a haemolytic streptococcus, 
characterized by inflammation of the fauces and a punctate erythema- 
tous rash followed by desquamation, and by a special tendency to 
nephritis and otitis media. 

There is much uncertainty as to duration of infectivity. 

Etiology. — 

GEOGRAPHICAL DISTRIBUTION.— In all temperate climates.' 
Endemic and frequently epidemic. Uncommon in tropics. 

SEASON. — ^Marked seasonal prevalence. Increases during summer 
to maximum in October, rapid fall in December, minimum in 
March. Slight fall in August due to closure of schools. 

AGE. — ^Most frequent about five years of age. Over 8o per cent 
under ten years. Frequency diminishes in each subsequent 
decade. 

VIRULENCE. — ^Varies considerably in different epidemics and,' 
years. Present mortality i to 3 per cent, highest about 5 years 
of age. Susceptibility not so universal as in measles. 

One attack usually protects for life. 

SUSCEPTIBILITY OF ANIMALS.— No occurrence in nature 
and no experimental transmission. 

Morbid Anatomy. — Nothing characteristic apart from kidneys. 
Rash not visible post mortem unless haemorrhagic. Fauces : 
acute inflammation. Cervical lymphatic glands may be enlarged. 
General chamges of acute fever, but spleen not enlarged. Pul- 
monary complications frequent in fatal cases. 

RENAL CHANGES. — Nephritis not uncommon ; changes usually 
not characteristic, but occaisionally a pure ‘glomerular nephritis'. 

Bacteriology and Specific Reactions. — 

STREPT9COCCUS SCARLATIN.®.— G. F. and G. D. Dick 
(1923) isolated strain of haemolytic streptococcus from case of 
scarlet fever : numerous similar strains now isolated : no cultural 
peculiairities. Evidence of relationship to scarlet fever : — 

1. Cultures reproduce disease in human beings. 

2. Cultures agglutinate with scarlet fever serum and absorb 

agglutinins. 

3. Toxin produced by culture gives positive Dick test in those 

who have not had scarlet fever, and a negative test in 
those who have. Is neutralized by scarlet fever serum. 
Other haemolytic streptococci give positive tests in every- 
body. 
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4. Toxin injected in appropriate doses causes mild symptoms 

of scarlet fever, and converts positive Dick test into 
negative. 

5. Antitoxic serum, produced against this toxin, gives positive 

Schultz-Charlton reaction. Good therapeutic results in 
treatment of the disease. 

SCHULTZ-CHARLTON REACTION (Rash-extinction Test). — 
Original Technique. — Inject i c.c. of serum of convalescent 
scarlet fever patient inriacutaneously into site of rash in 
scarlet fever patient. Area of blanching of one to several 
inches forms in 6 hours : lasts as long as rash. Probably 
toxin-antitoxin reaction. No blanching occurs ivith other 
sera, or with serum of scarlet fever before eighth day. 

For Diagnosis. — Inject 0-2 to 1 c.c. of i-io dilution of scarlet 
fever antitoxin. 

DICK (SKIN) TEST. — Performed %vith toxin : resembles Schick 
test. Primarily is test for susceptibility ; also used for diagnosis. 
Technique. — Intracutaneous injection of toxin, viz., o-i c.c. 
of i-iooo dilution in saline of toxic broth filtrate : control 
with heated toxin on opposite arm. Red area begins in 
4 to 6 hours ; maximum 24-36 hours : quickly fades : best 
seen after 24 hours. Reactions positive, negative, pseudo, 
or combined, as in Schiclc test. May be negative for some 
days after injection of antiserum. 

Value and Interpretation of Test. — 

1. Is negative in those who have had scarlet fever. 

2. Positive test indicates susceptibility. 

3. In suspected case, negative test before or positive test 

after third day is against scarlet fever. 

Susceptibility. — ^Test is positive under age of 6 months in 
50 per cent ; between i and 2 years in 70 per cent ; after 
20 years in 20 per cent (Zingher). 

SCARLET FEVER ANTITOXIN.— Should be used for treatment 
early in all except very mild cases : results good, but no effect 
on complications when developed. Prepared by immunization 
' of horses. Dosage ; 10 c.c. intramuscularly for any age ; repeat 
half dose in 24 hours if no improvement ; if very severe inject 
intravenously. Use 'concentrated' serum. 

Preliminary Test for Hypersensitiveness. — See Diph- 
theria. 

IMMUNIZATION. — ^For checking epidemics. Only necessary for 
those giving positive Dick test. 

1. Passive Immunity. — Inject antitoxin : 2'5 c.c. between 

ages 5 and 15 years. Duration of immunity about ten days. 

2. Active Immunity. — Inject scarlet fever 'toxin' : 3 in- 

jections, with intervals of one week, subcutaneously. 
Dosage : {a) Under 12 years — 100, 250, and 250 skin test 
doses ; (6) Adults — ^four injections, 500 doses increasing to 
10,000 or more. Evidence of immunization, but no 
knowledge of duration. 
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Scarlet Fever, continued,. 

Mode of Infection. — 

CONVEYANCE OF INFECTION. — (i) Direct contact with i 
infected persons : usual cause, (ii) Injected articles : may 
conveyed by clothes, books, etc., for long distances and time!]^ 
(iii) Third persons, (iv) Milk-borne epidemics : milk may btf 
infected in transit by individual with scarlet fever. Some 
epidemics have been ascribed to a certain pustular eruption of 
cows’ udders, e.g., in 1885 (Klein), and 1909 (Hamer and Jones) ; 
the evidence is not fully conclusive. 

Aerial conveyance negligible : no cases occur near fever hospitals. 

Water of no importance. 

INFECTIVE MATERIAL FROM PATIENTS.— (a) Secretion 
of throat, nose, and ear. Undoubtedly main cause of infection. 
Infectivity probably persists as Jong as nasal secretion is abnormal. 
Infectivity highest in prodromal and eruptive periods : then 
falls rapidly : few cases infectious after 4th week. (6) From 
skin. Generally considered infectious during rash. Infectivity 
from scales during desquamation is doubtful. No proof exists 
that scales are infectious at any time, but possibility is not 
disproved during rash. After fourth week, evidence exists that 
scales are not infectious. 

Infectivity of urine is unknown. 

'RETURN CASES’. — In 3 per cent of cases discharged, subsequent, 
infection of the household occurs, usually within two weeks of 
discharge. Undoubtedly not connected with peeling, but cause 
not fully kno^vn. Often original case has nasal discharge or 
otorrhoea or faucial inflammation after leaving hospital. It is 
possible: (i) 'Carriers’ exist for a short period, probably con- 
nected with nasal or other discharges. Simple coryza may cause 
these discharges to become actively infective. (2) Re-infection 
occurs from patients in earlier stages : no evidence for this, and 
contrary to rarity of relapse. 

One attack protects. 

Duration of Infectivity. — General principles : — 

1. Isolation should be complete for six weeks from development of 

rash. 

2. It is unnecessary to wait until desquamation is complete. 

3. No case should be regarded as free from infection in which 

nasal or aural discharge is present. If these persist, isolation 
must be complete for minimum of twelve weeks, and preferably 
up to twenty weeks. 

Quarantine Period for Contacts. — ^Ten days. 

Incubation Period. — Generally two to four daj's, most commonly ' 
three days. Limits half to si.x days. 

Clinical Varieties. — 

Four types : (i) Simple ordinarj' form, .scarlatina benigna ; (2) 
Malignant or toxic ; (3) Hasmorrhagic ; (4) Septic or anginose. 
Intermediate types occur. All severe forms are rare. 
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sympToras. 

1. Simple Scarlet Fever {scarlatina benigna). — ^Three stages: 
(i) Invasion ; (2) Eruption ; (3) Desquamation. 

1. STAGE OF INVASION.— 

Onset. — Sudden. Chilly sensations ; definite rigors infre- 
quent. Convulsions not uncommon in children : also 
epistaxis. 

Initial Symptoms. — {a) Sore throat, with some tenderness 
on swalloudng or in submaxillary region. (6) Vomiting, 
early and constant. Sore throat is commoner in adults, 
and vomiting in children, (c) Temperature rises rapidly, 
often 103“ to 104° when first taken, {d) Pulse very rapid, 
especially in children. Skin dry and very pungent. Face 
flushed. Tongue iarrod. General malaise and constipation. 
No definite diagnosis until rash appears. If ecirly signs 
mild, attack mild ; if severe, attack may still be mild. 

2. STAGE OF ERUPTION. — Rash commences twenty-four to 

thirty-six hours after onset, i.e., on second or third da}' ; 
occasionally more rapid : rarely delayed for three to four days. 
General exacerbation of symptoms : throat more swollen and 
painful, tongue more furred, temperature higher, and pulse more 
rapid. Symptoms increase for two to three days ; then, simul- 
taneously, rash fades, defervescence occurs, and symptoms abate. 
Convalescence usually on sixth to eighth day. 

3. STAGE OF DESQUAMATION. — As rash subsides, skin is stained 

and rough. Desquamation or peeling commences on the neck, 
follows order of rash, and occurs last on palms and soles. May 
commence before rash has faded on limbs. Extent proportional 
to rash. On the face it begins at numerous foci and separates 
as powder ; on abdomen as scales ; on soles of feet as large 
flakes. Most marked in second week, usually complete in 
four weeks except soles. May be many weeks. Usually slight 
in infants. Slight secondary desquamation is common. Nails 
subsequently have transverse ridges not infrequently. Desqua- 
mation occasionally absent in infants. 

Special Features. — 

RASH. — Onset on second or third day. 

Distribution. — Commences on neck, behind ears, and upper 
part of chest ; spreads over body, usually in a few hours ; 
may take two or three days. • 

Chest and neck, flexor surface of elbows and knees, and inner 
aspect of thighs most affected. 

Face, scalp, palms, and soles very rarely affected. 
Character. — A vivid, scarlet, punctate erythema, composed 
of two factors : (a) scattered red spots, on {b) basis of geneial 
' erythema. Disappears on pressure, unless petechial. 

Skin smooth at flrst, then rough. Swelling and inflam- 
matory cBdema not infrequent, especially on hands. 
Miliary sudamina or even vesicles may be present. 
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Scarlet Fever — Symptoms — ^Rash, continued. 

PetechicB not uncommon, 6specially in folds and creases 
of skin and on neck. Itching varies : rarely excessive. 
Rash on extremities sometimes blotchy and macular. 

Duration. — Usually two to three days : darkens in colour, 
and fades roughly in order of appearance, last from sites^ 
•where thickest. Generally absent % seventh to eighth day. 
Petechise may persist longer. When rash subsides, may be 
transverse red lines at bend of elbow, often persisting long. 

FACIAL ASPECT. — Cheeks flushed, while mouth and nose are pale, 
so-called ‘circumoral pallor* — ^Filatow’s sign — often very sugges- 
tive. Bluish, peach-blossom tinge of cheeks, as if rouged. 

FEVER. — ^High at onset (103“ to 104°), maximum on third or 
fourth day : slight morning recession. Declines ivith fading of 
rash. Normal in one week. 

PULSE. — Rapid, out of proportion to temperature : usually 120 
to 150. 

TONGUE. — In stage of invasion is furred in centre, with red papillae 
projecting, and red at edges, the ‘strawberry tongue*. Fur clears 
on third or fourth day, lea-ving surface red and raw, 'raspberry 
tongue*. 

FAUCES. — ^The changes may be : (o) Slight redness and swelling ; 
(&) Follicular tonsiUitis; (c) Membranous angina — great tender- 
ness and induration in neck and swelling of glands. . 

CERVICAL LYIVIPHATIC GLANDS.— Palpable. ' 

SKIN. — ^Hot and extremely pungent. 

These symptoms, with the early occurrence of vomiting, and the 
subsequent desquamation, are the characteristics of scarlet fever. 

RHINORRHCEA. — Mucous discharge common. 

BLOOD, — Polymorphonuclear leucocytosis present. 

URINE, — ^Febrile changes with early albuminuria. 

GASTRIC DISTURBANCE. — ^Uncommon after initial vomiting. 

SPLEEN, — ^Rarely palpable. 

WASSERMANN REACTION. — ^May be positive for a short period 
about the third day. (Doubtful.) 

Progress of Symptoms. — 

First Day. — Sore throat, vomiting, high temperature. 

Second Day. — Rash, strawberry tongue, rapid pulse. 

Fourth Day. — Raspberry tongue. 

Fifth Day. — Rash, temperature, and symptoms commence to decline. 

Sixth to Eighth Day. — ^Temperature normal, S3Tnptoms subside, 
desquamation commences. 

2. Malignant or Toxic Scarlet Fever. — Characterized by slight- 
ness of throat lesions with severe constitutional symptoms. Onset 
severe — serious vomiting, high temperature, and delirium. Fauces 
little changed. Rash dusky, or may be absent. 

Subsequently : dyspnoea, rapid pulse, hyperpyrexia, coma, and 
cardiac failure. Is a toxaemia. 

Adults occasionally recover ; children never. Death in one to 
two days, rarely longer. 
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3. Haemorrhagic Scarlet Fever. — ^Very rare. Hsmorrhages into 

sldn and from mucous membranes, including epistaxis and haema- 
turia. Invariably fatal, usually second or third day. 

4. Septic or Anginose Scarlet Fever. — Characterized by ulcera- 

tion and necrosis, commencing in fauces and spreading \videlv. 

CONSTITUTIONAL SYMPTOMS. — Severe from onset, but septic 
condition prominent from third or fourth day. 

FAUCES. — Lesions severe : tonsils and palate extremely swollen, ex- 
tensive exudation or membrane formation. Necrosis commences 
at junction of uvula and tonsil. Sloughing may be extensive 
and fatal haemorrhage may occur. 

NASAL DISCHARGE. — ^Mucopurulent. 

CERVICAL GLANDS. — Enlarged and matted together : cellulitis 
of neck may develop. 

RASH. — Generally marked, often delayed to the fifth day, usually 
dusky, blotchy on extremities. 

PROGRJESS. — Improvement may commence after two weeks. In 
other cases, ulceration and necrosis extend irregularly. Palate 
may perforate. Stomatitis severe. Aspiration pneumonia may 
develop. Temperature high : 104“ to 106°. Constitutional 
symptoms severe : rapid wasting, marked prostration, cardiac 
failure. Death in second or third week. If patient lives into 
fourth week, sloughing of glands of neck (commonly), otitis media, 
or boils may occur and be fatal. 'Secondary rashes' of septic 
origin not uncommon in third week. 

PROGNOSIS. — ^Mortality is high, but many cases recover. Wasting 
and weakness are always extreme, and convalescence prolonged. 

Note. — Syphilis may be imitated by perforation of the palate ; also 
stomatitis on comers of mouth may result in radiating scars. 

ATYPICAL VARIETIES. 

Mild and Abortive Forms. — 

MILD. — All symptoms very mild, brief, and easily overlooked. 

SCARLATINA SINE ERUPTIONE.— Rash may be absent : sore 
throat and pyrexia only ; but may transmit typical disease. 
Frequency unknown. Often at onset of epidemics. 

Surgical Scarlet Fever. — Symptoms indistinguishable from scarlet 
fever, but always mild. Liability to follow burns and scalds 
definite ; more rarely in operation and other wounds. Incuba- 
tion period short. Inf activity slight, but exists. 

Puerperal Scarlet Fever. — ^The relation between scarlet fever, 
puerperium, and puerperal septicemia has been much discussed. 
If occurring late in pregnancy, abortion may result ; if at time 
of labour, there is liability to septicemia. 

IMPORTANT COMPLICATIONS. 

1. Renal [see also Morbid Anatomy). — 

INITIAL ALBUMINURIA.— Of febrile origin, not uncommon 
while temperature high, disappears when temperature falls : un- 
connected with subsequent nephritis. No subsequent symptoms. 
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Scarlet Fever — Renal Complications, contimied. 

NEPHRITIS. — Occurs in about 3 per cent of cases ; varies in differ- 
ent epidemics. Onset usually towards end of third week : may 
be later. No age exempt, but commoner in children. May occur 
even in mild cases, but especially in septic forms. 

Symptoms. — All grades of severity, from simple albuminuria, 
to acute diffuse glomerular nephritis with definite symptoms, 
and blood, casts, and much albumin in urine. 

Termination. — 

a. Recovery, in great majority. If urine becomes free 

from albumin, kidney may be regarded as entirely 
recovered. Duration of attack usually about four 
weeks, but with relapses may be several months. 

b. Chronic nephritis. Rare, but frequency uncertain. 

c. Urtsmia. Very rare. Nephritis always acute. 

2. Otitis Media. — Especially in children : rare after age of 15. 

Onset any time after first week, rarely earlier. Is due to 
extension of inflammation from fauces. In septic forms and 
angina almost invariable, but also common in mild attacks. 
May be usual symptoms of earache, etc., but more frequently 
no pain until otorrhcea occurs. Often bilateral. 

PROGRESS. — Usually good, with efficient treatment, discharge 
ceasing in two to four weeks, and in these cases hearing not greatly 
affected. Complete deafness from labyrinthitis rare. Mastoid 
abscess develops occasionally : mortality high owing to sequelae 
of thrombosis of lateral sinus, pyaemia, cerebral abscess, and 
meningitis. 

3. Arthritis. — (i) Multiple arthritis (rheumatism) : very frequent in 

adults, uncommon in children. Commences at end of first week. 
Small joints mainly affected. Changes in joints slight or absent. 
Usually, but not invariably, reacts to salicylates. Prognosis good. 
Chorea and cardiac affections rare. Probably unconnected with 
acute rheumatic fever, (ii) Pycemic suppuration of joints : rare, 
but usually fatal. 

4. Adenitis. — Practically constant, (i) In simple and mild t3^es, 

submaxillary glands tender and swollen ; (ii) In anginose and 
septic types, extreme swelling of glands, with cellulitis or sub- 
sequent sloughing. An adenitis may occur in third week, especi- 
ally with nephritis. Rarely a suppurative adenitis develops in 
the fourth week. Retropharyngeal abscess occasionally occurs 
during convalescence. 

5. Diphtheria. — Occasionally occurs in convalescence, usually fourth 

week. Commonly no membrane present. Tonsillitis or nasal 
discharge commencing late should be examined bacteriologically. 

6. Cardiac Complications. — (i) Sudden death during convales- 

cence. usvially no previous warning, very rare ; (ii) Endocarditis, 
rare ; (iii) Malignant endocarditis or purulent pericarditis in 
septic type. 
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7. Rhinitis. — Very frequent. Nasal discharge at first thin and irri- 

tant, later mucopurulent ; often obstinate ; undoubtedly infective. 

8. Bronchitis. — Common in children ; usually present in fatal cases. 

Rare Complications. 

''Chorea, Acute Poliomyelitis and Various Paralyses, Stomatitis, 
SToma, Perforation of Palate, Purpura (prognosis bad). 

Typhoid Form. — Temperature sometimes persists for several weeks, 
and a t3rphoid state develops and may be fatal. Initial throat 
symptoms often slight. Usually due to a septic focus. Cervical 
adenitis may be present. Occasionally no cause found. 

Secondary Rashes. — Usually severe cases : generally second or 
third week. Many types occur, e.g. : (a) Scarlatiniform, especi- 
ally on trunk and extremities. (6) Septic rash, mainly on extremi- 
ties : irregular, blotchy, papular, or macular eruption. 

Relapses. — True relapses occur in about i per cent. 

Association with Other Diseases. — Not uncommon : with diph- 
theria in 2 per cent, chicken-pox 2 per cent, measles i to 2 per cent 
of cases. 


DIAGNOSIS. 

Often simple, especially in cases of moderate severity : in mild 
forms, often very difficult : in the rare very acute forms, diagnosis 
may depend on existence of an epidemic, or knowledge of exposure to 
infection or a previous attack. Diagnosis never certain previous 
to eruption. The Dick test and Schultz-Charlton reaction are of 
assistance. Cultures from fauces may show hcemolytic streptococci, 
.but no conclusion can be drawn. 

Differential Diagnosis. — Difficulhes in diagnosis arise from ; (i) In- 
flammations of the fauces : (a) follicular and catarrhal tonsillitis ; 
(b) diphtheria. (2) Various eruptions : measles ; rubella ; small- 
pox, initial rashes ; erythemata of various types. 

ACUTE TONSILLITIS.— Ca/ofrAai 'tonsillitis identical with throat 
of scarlet fever, and early diagnosis usually impossible ; but tongue 
remains furred, rash absent or pure erythema, and no subsequent 
desquamation. Follicular tonsillitis is not so common in scarlet 
fever, but in diagnosis this is only of slight assistance. 

DIPHTHERIA,— May coexist. Diagnosis often impossible except 
by bacteriological examination. Usually in ^£phtheria 5 (i) 

Temperature is lower and pulse less rapid ; (ii) Aspect gray ; 
(iii) Vomiting not so common ; (iv) Albuminuria early ; (v) Straw- 
berry tongue uncommon. 

In scarlet fever, membranous angina rarely spreads to larynx, 
, but is more extensive on fauces, while glands are larger. 

MEASLES.— See Measles, p. 264. 

rubella! — ^D iagnosis from mild scarlet fever often difficult. 
Note : (i) Short prodromal period ; (ii) Constitutional symptoms 
slight — ^no vomiting, no ‘strawberry tongue' ; (iii) Sore throat 
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Scarlet Fever — ^Differential Diagnosis, continued. 

slight ; (iv) Occipital glands enlarged ; (v) Rash occurs on face 
and often palate. Though frequently coalescent on trunk, rash 
is usually discrete on lower extremities. 

SMALL-POX. — Prodromal rash often scarlatiniform in characterjl 
but usually localized distribution. Rash transient ; initial rigo^ 
and symptoms ; true eruption by fourth day ; no sore throat. ^ 

ERYTHEMATA. — ^The rash in erythemata of various origins may 
resemble scarlet fever more or less closely. Desquamation may 
follow any erythema. The history and other symptoms usually 
indicate the diagnosis. The most important are : — 

1. Drug Rashes. — Especially belladonna, quinine, and salicy- 

lates. Iodide and bromide rashes are usually pustular. 

2. Antitoxin Rashes. 

3. Septic Rashes. 

4. Enema Rash. — Generally within few hours of enema, and 

usually confined to trunk. 

5. Feannel Rashes. 

6. Acute Exfoliative Dermatitis. — Rare. Rash and even 

s3mptoms may resemble scarlet fever at onset. Rash 
more persistent, may be several weeks. Tendency to 
relapses and recurrences. Eosinophilia may be present. ] 

7. Recurrent Scarlatiniform Erythema. — Constitutional ^ 

symptoms slight. Desquamation commences early. Rash 
recurs over many weelK. Not infectious. 

Diagnosis in Post-febrile Stage. — Rash may linger on outer 
surface of legs. Peeling latest on palms and soles. Transverse 
lines at elbows, and cervical glands, may assist. 

PROGNOSIS. 

AGE. — Highest mortality in infants under one year. Greatest 
number of deaths occur at about 5 years. Mortality subsequently 
very low, and diminishes with increasing age. 

GENERAL MORTALITY. — Not exceeding 3 per cent : usually 
lower, but varies in different epidemics. 

CLINICAL TYPES. — Malignant and anginose tjqjes have highest 
mortality : usually cardiac failure either in first few days or later 
stages. Ordinary types : deaths almost confined to complications. 

COMPLICATIONS. — Diphtheria : considerable mortality. Otitis 
media : prognosis good except with sequelae, when mortality is 
high. Nephritis : prognosis good when recognized and treated^-^ 
especially in adults : when overlooked, or initial scarlet fever Y 
missed, mortality higher : chronic nephritis rarely develops-:--' 
serious if previous nephritis existed. 

SERIOUS SYMPTOMS. — Bronchitis in children. Severe vomiting. 
Hyperpyrexia, very rapid pulse, delirium. Excessive oedema or 
exudation on fauces. Rapid emaciation in later stages. 
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TRBATIMIENT. 

Antitoxin. — Inject early (see p. 121). 

Prophylaxis (see Mode of Infection-, p. 122). — Patients must be 
isolated completely. Careful sterilization of hands by attendants. 
Contacts should be Dick-tested and throat swabs cultured for 
haemolytic streptococci : positives should be isolated. 

General Hyi^iene. — Isolation in bed. Carpets, etc., removed. Tem- 
perature constant, not over 60°. Air dry : free ventilation. Light 
clothing. Tepid sponge daily. Encourage drinks of simple 
lemonade. Morning saline aperient. During desquamation, rub 
with carbolized vaseline. Test urine daily for albumin, especially 
in second or third weeks. Sit up when temperature normal one 
week. Out of bed three weeks from onset. Out of doors a few 
days later, but avoid chills. 

Diet. — In febrile stage, milk, beaten-up eggs, and custard. When 
temperature normal, add bread and butter, milk puddings, fruit. 
There is no evidence that diet affects the incidence of nephritis. 
With much faucial tenderness semi-solids easier than fluids, e.g., 
custards and jelly. Meat jpice also useful temporarily. 

Faucial Lesions. — ^Must always be treated locally. In mild cases 
swab or spray with antiseptics, e.g., listerine, hydrogen peroxide. 

In severe cases, especially septic type, syringe gently from 
douche-can with above solutions. After improvement, swab 
•with carbolic, 1-60. 

For ulceration of lar)Tix, use bronchitis kettle with steam tent. 
Tracheotomy if marked dyspnoea : never intubation. 

Local treatment as above 3'hourly to three times a day. 

Cervical Adenitis. — Ice better than hot fomentations. Do not 
incise too early. 

Nasal Passagfes. — In septic cases or with rhinorrhoea or adenoids, 
syringe nasal passages gently ■with warm water or salt water. 
Prevent nose-picking. Treatment probably protects the ear. 

Otitis Xlfltedia. — ^For earache, hot fomentations over the whole ear. 
Pour a few drops of warm laudanum into external meatus. If 
severe, leeches behind ear. Watch drum, puncture if bulging. 

For otorrhcea : treatment by usual metliods. 

Arthritis. — ^Wrap limbs in cotton-wool. Salicylates usually control 
pain. Practically never serious. 

Hyperpyrexia and Delirium. — Especially occurs in septic type. 
Treat by hydrotherapy. ,- Above 103° tepid sponge. If still rises, 
warm bath, commencing at go°, cooling to 80°. If delirium 
present, cold packs preferable. -Antipyretic drugs useless. 

MaUgnant Form. — Give .stimulants, especially brandy and cham- 
pagne. Wet packing or baths. 

Diphtheria, Nephritis. — ^Treatment on usual principles. 

Convalescence. — ^Post-scarlatinal anaemia is frequent, especially 
with nephritis. In all cases give iron tonic. 
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CHAPTER XIX. 


TULARiBMIA. 

A specific infectious disease caused hy Bacterium tularense, andcharac 
terized by fever, glandular enlargement, and septicaemic symptoms. 




Etiology. — Is primarily a disease of rodents, squirrels, rabbits, hares, 
etc., causing plague-like changes. Conveyed to man by bites of 
blood-sucking insects, and by handling (and possibly consuming) in- 
fected animals. Laboratory infections occur with exceptional ease. 

Bacterium tularense : minute Gram-negative cocco-bacillus : diffi- 
cult to culture : serological affinities with Brucella group. 


Geographical Distribution. — Reported in America, Japan, Russia, 
Norway, Sweden, and Austria. Probably widespread but 
unrecognized. 


Symptoms. — 

INCUBATION PERIOD.— Two to five days. 

1. ULCERO-GLANDULAR TYPE. — From infected bites. Papule 

forms at site and necroses, leaving ulcer. Lymphatic glands 
in area enlarge and may suppurate. Onset of symptoms, j 
sudden : fever, scattered pains : duration 2-3 weeks. Oculoi '' 
glandular type : conjunctivitis, cedema of lids, enlarged glands 
in neck. Mortality low. 

2. TYPHOID AL TYPE. — Constitutional symptoms without local 

lesions ; pyrexia, pains, lassitude. Pulmonary complications 
common : many fatal cases. Otherwise recovery in weeks 
or months : relapses common. 

Diagnosis. — From enteric, rat-bite fever, plague. Agglutination 
reaction : positive in second week. Organism obtained by 
injecting ulcer juice into guinea-pigs. Blood-cultures negative. 

Treatment. — S3mptomatic. 


CHAPTER XX. 

TUBERCULOSIS. 

I. GENERAL FEATURES, ETIOLOGY, AND 
HISTOLOGY. 

History. — Pulmonary tuberculosis was known to the Greeks. Con- V 
sidered as contagious by Hippocrates, and Galen, and generally 
so believed until early in the nineteenth century. 

Sylvius, 17th century, described the tuberculous nodule and its 
relationship with phthisis, and considered the nodule similar to 
scrofulous glands. Morton in same period also described the 
nodule. 


TUBERCULOSIS 


ISl 


Laennec, i8ig, traced changes from tubercles to caseation, 
ascnbed all forms to tuberculosis, upholding the ‘unity of tubercu- 
losis , and discovered the physical signs, but unfortunately 
considered it non-contag[ious. View became widespread that 
condition depended on special diathesis. 

Virchow opposed the 'unity of tuberculous lesions', considered 
that scrofula and tuberculosis were independent, and believed 
that ordinary inflammatory lesions might end in tuberculous 
caseation. 

ViLLEMiN, 1868, experimentally reproduced tuberculosis in animals, 
thus proving contagious nature. These researches were widely 
discussed but their conclusiveness by no means recognized. At 
this period, the morbid anatomy and histology was carefully 
studied. 

CoHNHEiM AND Salomonsen, 1879, injected tuberculous matter 
into the anterior chamber of the eye of guinea-pigs and rabbits, 
tuberculous nodules resulting and, later, disease of lymphatic 
glands and finally acute tuberculosis. These experiments were 
widely accepted as proof of contagion. Search for the causal 
bacterium was now in progress. 

Koch, 1882, announced discovery of B. tuberculosis : and by 
isolation, cultivation, and inoculation into animals finally proved 
its contagiousness and the tuberculous nature of many lesions. 
The contagious theory, thus proved, temporarily obscured the 
importance of diathesis and of other factors. 

Ehrlich, immediately on publication of the above, discovered the 
acid-fast method of staining which, with slight modification, is 
known as Ziehl-Neelsen’s method. 

Koch, 1889, reported the preparation of tuberculin, for which 
curative powers were claimed. Koch did not consider that his 
investigations were complete, and published them prematurely 
under pressure. 

Koch, igoi, made the statement that human and bovine tubercu- 
losis were independent, and that man could not be infected from 
animals. See Bacteriology. 


Bacteriology. — 

B. tuberculosis is the essential cause. Is a streptothrix (sometimes 
called Mycobacterium tuberculosis). 

MORPHOLOGY. — Thin rods, straight or slightly bent: beading 
often present. Ends may be thickened. In tissues scattered or 
frequently in small clumps. Filaments and aberrant forms in 


old cultures. 

GROWTH IN CULTURE. — Special media necessary. None on 
ordinary media. On Koch’s inspissated Mood serum a.ppeaxs 
about fourteenth day, forms dry scales. 


Subcultures grow on 


glycerin agar. . 

STAINING REACTIONS.— Affected by presrace of ^ 

With ordinary stains, very slow. Best stained by ® 

carbol-fuchsin method, being ‘acid-fast (and g4ins 

thus differing from smegma bacillus). Gram-positive, but stains 


very slowly. 
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Tuberculosis — Bacteriology, continued. 

RESISTANCE. — Marked. Virulent in dried sputum after two 
months. Killed by ioo° C. in fluids and tissues, but virulent 
after an hour if dry. Not destroyed by gastric juice. Rapidly''jf 
destroyed by sunlight; also by carbolic acid, i~20, 

OCCURRENCE OF THE BACILLUS IN THE BODY.— 

In Acute Lesions. — Often numerous, especially with rapid 
caseation. Numerous in spleen in acute tuberculosis in child- 
ren. Present, though less numerous, in urine, cerebrospinal 
fluid, and faeces, in tuberculosis of respective systems : in 
pus, when caseation rapid. In acute miliary tuberculosis, 
rarely numerous. 

In Chronic Lesions. — ^Very scanty, e.g., in pleural effusions, 
caseous matter, lymphatic glands. Animal inoculation often 
necessary for proof of presence. Bacilli usually extracellular ; 
occasionally a few in giant cells, leucocytes, and epithelioid 
cells. In cattle, in general more numerous and commonly 
in giant cells. 

In Blood. — Occasionally in miliary and advanced pulmonary 
tuberculosis, 

OUTSIDE THE BODY, — Chiefly present in milk. Isolated from 
dusts of streets, etc., but often absent, even in sanatoria. 

VARIETIES OF B. TUBERCULOSIS.— Four principal types : (i)-‘ 
Human ; {2) Bovine ; (3) Avian ; (4) Piscine. 

Avian. — Birds, including fowls, are immune to human type. 
Avian t3rpe is not found in man. 

Piscine . — Morphologically resembles human type, but no 
growth above 26® C, ; non-pathogenic to mammals. 

In pigs the type is nearly always bovine, rarely human or 
avian : lesions intestinal. 

HUMAN AND BOVINE TYPES IN MAN.— In percentages 


Human Bovine 

Cervical glands . . . . . . . . . • 35 65 

„ „ (under age of 5 years) • • 15 85 

Bones and joints , , . . . . . . . . 65 35 

Pulmonary 97 3 

Primary abdominal 18 82 

Lupus . . . . , . . . . . . . 50 50 


ROYAL COMMISSION CONCLUSIONS, 1912.— Two main types 
of bacillus, human and bovine, differing in ; — 

1. Culture. — Human : growiih abundant (eugonic), dry, scaly, 

and yellowish. Bovine : bacillus shorter and thicker ; 
growth scanty (dysgonic), especially on glycerin media,^ 
moist, white, and smooth ; vitality less. 

2. Virulence. — Bovine more virulent to animals. Inoculated 

into cattle, bovine causes fatal general tuberculosis : 
human, a local lesion only. To rabbits, bovine is fatal 
and human non-virulent. Both virulent to guinea-pigs. 

3. Distribution. — Cattle : ahvays bovine bacillus, Man : 

both tj’pes. 
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4. Transmutation. — No proof that bovine changes to human 
type in the body. 

Conclusions : (i) Infection in phthisis is of human origin 
with rare exceptions ; (2} Primary abdominal disease and* 
cervical adenitis are predominantly bovine. 

OTHER ACID-FAST BACILLI occur widely spread, e.g. in 
butter (Rabinowitch’s bacillus), in milk, hay (Timoth^grass 
bacillus) : may cause local lesions on injection. ^ Also, in animals, 
Johne’s bacillus (chronic bovine pseudotuberculous enteritis). 

Smegma bacillus : acid-fast but not alcohol-fast. 

Mortality. — ^Death-rate per million living in England and Wales : 
1851—1860 — all forms 3478, pulmonary tuberculosis 2772; 1931- 
i935'~-all forms 782, pulmonary tuberculosis 620. Death-rate 
commenced to fall before discovery of tubercle bacillus. 


Distribution and Occurrence in Nature. — Widely distributed. 
Prevalent in man, cattle, and birds, especially fowls. Common in 
pigs. Occurs in fish. Rare in dogs, cats, sheep, goats, and horses. 
Not in rabbits or guinea-pigs, though both very susceptible to 
experimental inoculation. Common in confined monkeys. 

Predisposing Causes. — The tubercle bacillus is almost universal. 
Post-mortems show some tuberculous lesion in 80 per cent : by 
von Pirquet’s reaction Hamburger estimates that by age of 
twelve 90 per cent of people have been infected. Hence pre- 
disposing causes are of vast importance, influencing result of 
an infection with tubercle bacilli. Predisposing influences may 
be inherited or acquired. 

HEREDITY. — ^Tuberculous diathesis long recognized. Two types 
often described : (i) Hippocrates’ habitus phthisicus : delicate 
skin, blue sclerotics, thin flat chest, winged scapulse ; (z) Scrofu- 
lous t5^e : coarse skin, broad face and features, short heavy 
bones and build. Karl Pearson by statistical studies has shown 
importance of heredity. 

AGE. — Occurs at all ages. Under 10 years, tuberculous meningitis 
is cause of 70 per cent of deaths from tuberculosis. Pulmonary 
tuberculosis rare under 15 years, then incidence rises rapidly : 
maximum 18 to 45 years. 


SEX. — Is not a factor. 

RACE.— -Very fatal to negroes. Jews, low mortality. 

ENVIRONMENT. — Important. Bad ventilation, spitting, and 
ancillary factors, account for mortality in poor districts. General 
debility important. 

OCCUPATIONAL. — Influences: (i) General, as in environment; 
(2) Special in certain occupations {see Pneumonoconiosis). 
Coal-miners usually free. 

RELATION TO OTHER MORBID CONDITIONS.— 

Predisposing to Infection or to spread of a latent focus : 

I. Certain acute respiratory affections. Not infrequent 
after influenza, measles, whooping-cough. Pneumonia 
does not predispose to tuberculosis : cases so termina- 
ting are tuberculous from onset : so also with pleurisy 
and bronchitis. Emphysema and asthma arenotfactors. 
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Tuberculosis — ^Predisposing Causes, contimied. 

2. Congenital morbus cordis. Frequent as a termination. 

3. Diabetes, alcoholism, chronic nephritis, cirrhosis of 

liver : terminal phthisis frequent. 'v 

PREGNANCY. — It is generally accepted that . a woman with 
phthisis can pass with comparative safety through one pregnancy, X‘ 
and may with difficulty through a second, but that a third will | 
prove fatal. Tuberculosis is often quiescent during pregnancy : 
but progress may be rapid before or after parturition. Except 
possibly in the earliest months, nothing is gained by abortion or 
premature labour ; in first four months, indicated if tuberculosis 
is (i) active, (2) recently arrested. A tuberculous mother should 
never suckle an infant. 

MARRIAGE. — ^A tuberculous subject should not marry for at 
least two years after the cessation of all symptoms of active 
tuberculosis. 

CLIMATE. — Occurs in all climates, but rarer in dry high localities. 

TRAUMA. — Data inconclusive. Appears to predispose to tuber- 
culosis of knee-joint. Injury to chest may be followed by active 
tuberculosis. (See also H.ffiMOPTysis.) Relation of head injuries 
to meningitis also unproved. 

Sources of Infection. — (i) Sputum of phthisical persons. Danger 
mainly from droplets of sputum suspended in air on coughing or 
speaking. No ejection of bacilli on quiet breathing. (2) Milk of 
cattle with tuberculosis of the udder. In meat, bacilli axe mainly 
killed by cooking. 

Milk : Special Grades (Milk Order, 1936, Great Britain), — 

1. TUBERCULIN TESTED MILK.— Cows free from evidence of 

tuberculosis and tuberculin-negative. Milk bacteriologically 

tested. Either (a) 'certified', raw, or (b) ‘Pasteurized*. 

2. ACCREDITED MILK. — Cows free from evidence of tuber- 

culosis. Milk bacteriologically tested. 

3. PASTEURIZED MILK. — Bacteria not exceeding 100,000 per 

millilitre. 

Modes of Infection. — Four possible modes : (i) Inhalation ; {2) 
Ingestion ; (3) Cutaneous inoculation ; (4) Heredity. The first 
two are of negligible practical importance. 

INHALATION. — ^The main evidences are : (i) Tuberculous sputum 
supplies factor ; (ii) The frequent onset in the lungs ; (iii) Pul- 
monary tuberculosis in adults is caused by the human type of 
bacillus; (iv) Villemin 1868, Koch in 1884, and others sub- 
sequently produced pulmonary tuberculosis in animals by 
inhalation. 

Note. — Husband and wife infections are notoriously rare. 

INGESTION. — Infection may occur through (a) tonsil, (b) alimen- 
tary canal. The main evidences are : (i) Presence of tubercle 
bacilli in cow’s milk ; (ii) Abdominal tuberculosis in cliildren is 
due to bovine bacillus in 80 per cent. 

CUTANEOUS INOCULATION.— Occurs in butchers and post- 
mortem workers. Lesions usually remain local. 
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HEREDITY. — Congenital tuberculosis extremely rare : ascribed to 
infection through placenta, which is usually afEected. Infection 
by spermatozoon or ovum may be neglected. 


Paths of Infeotion in Pulmonary Tuberculosis. — 

I INHALATION. — (a) Direct to small bronchi, or (6) Bacilli pene- 
trate tracheal mucous membrane, thence to tracheo-bronchial 
glands, thence by blood or l3miph to lung tissue. 

Ghon's Focus m CHiutiaEN : EpttUBSucuuosis. — Ghou ^and 
previously Parrott) showed that in pulmonary tuberculosis 
in children the primary lesion is a node in lung tissue due 
to inhalation, usually in lower lobe under pleura. From the 
node, bronchial glands are infected through the lymphatics, 
and later may produce pulmonary tuberculosis. 

Fate of the Node. — (i) May heal, calcify, and may be revealed 
in later years by radiographs or at autopsy ; (2) Inflam- 
matory reaction around, so-called epttuberculosis, which 
may (a) resolve completely, or (6) break down into cavity or 
into fibro-caseous tuberculosis. 

ORAL. — ^Through mucous membrane of mouth, phar3rnx, or tonsils 
(without causing lesions) to cervical glands ; thence (a) To 
supraclavicular glands and to apex of lung, or (6) To bronchial 
glands first. 

INGESTION. — ^Through mucous membrane of intestine to glands, 
thence by thoracic duct and blood to lungs ; mesenteric glands 
may or may not be affected. Calmette proved this path. 


Histology of Tuberottlous Lesions. — The tubercle bacillus causes 
a chronic inflammat ory change, a granuloma. The typical element 
is the ‘tubercle’ : this is histologically identical with certain 
other local chronic inflammations, e.g., actinomycosis. 

THE ELEMENTARY ‘TUBERCLE’.— On arrival and multi- 
plication of tubercle bacilli the following changes occur : (i) Fixed 
' connective-tissue cells multiply, forming epithelioid cells ; (?) 
Polynuclear leucocytes arrive, are destroyed, and are followed by 
small lymphocytes ; (3) Giant cells may form ; (4) A fibril- 
lated reticulum may surround cells. A giant-cell system thus 

forms. „ , 

Giant-Cell System. — ^Features : (i) Giant cells near centre ; 
(ii) Some caseation ; (iii) A ring of epithelioid cells ; (iv) An 
outer ring of small, mononuclear cells ; (v) System is non- 
vascular ; (vi) Tubercle bacilli amongst cells, but scanty ; 
(vii) Often an outer zone of h3T)ercemia. Rarely seen typically 
except when lesion very acute. . . ... 

Epithelioid CeWs.—Large oval cells with oval famtly-s^ing 
' nuclei and considerable protoplasm. May contain bacilli. 
Giant Cells.— Formed by fusion of several epithelioid fells, or 
by multiplication of nuclei. Many nuclei gathered together 
at one end or edge. Rarely contain bacilli (but commonly 

so in cattle). . , 

Variations. — Giant cells often absent. Epithelioid cells or 
mononuclear cells are sometimes absent. 
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Tuberculosis — ^Histology of Tuberculous Lesions, continued. 

GROWTH OF THE TUBERCLE.— 

Miliary or Gray Tubercle. — By fusion of several elements. 

Size of pin' s-head, semi-translucent, gray, firm, and projecting.^' 
Yellow Tubercle. — Gray tubercle increases by fusion with. 4 
others, caseation occurring simultaneously ; thus form^jA 
yellow tubercle, an opaque yellow mass size of nut sur- ■ 
rounded by ring of gray tubercles. Beyond is area of 
hyperaemia, and, in the lung, proliferated alveolar cells and 
small bronchi containing desquamated cells and exudation. 
A tubercle is always non-vascular. 

SECONDARY DEGENERATIVE CHANGES.— (i) Caseation 
(2) Fibrosis ; (3) Calcification ; (4) Softening, 

Caseation. — Commences in centre of tubercle, a coagulation* 
necrosis, spreading outwards: cells stain badly, lose outline, 
and become ddbris : bacilli scanty or absent, but matter 
usually virulent on inoculation. Due to action of bacilli or 
their toxins. 

Fibrosis. — Commences at periphery : proliferation of connec- 
tive-tissue cells : is result of inflammation set up by tubercle, 
an efiort at repair. Caseation and fibrosis invariably occur. 
If fibrosis is successful, a capsule is formed and progress of 
tuberculosis checked, but bacilli in encapsulated caseous 
matter may be virulent years later if rupture occurs. 
Calcification. — Caseous matter impregnated with lime salts, 
forming hard and harmless mass, e.g., a lung stone. 
Softening. — Caseous matter liquefied by exudation of fluid. 
Tends to occur near surface of body and where tissues are 
soft. ‘ Chronic abscess ’ results ; contains white gritty sterile 
matter formed of cell debris, not true pus ; wall of purplish 
granulation tissue loosely adherent to surroundings and 
containing tubercle bacilli. 

DISTRIBUTION OF TUBERCLES IN THE BODY.— In adults : 
especially in lungs. In children : especially bones, joints, and 
lymph-glands. Rare in stomach, oesophagus, th;^oid, and 
muscles, and unusual in pericardium. 

METHODS OF EXTENSION IN THE BODY.— From a focus 
spread may occur by : (i) Mucous surfaces ; thus sputum affects 
other parts of lung, or, after swallowing, the intestine. (2) 
Lymphatics. {3) Blood-stream : result may be (a) local, e.g., 
entering branch of pulmonary artery and infecting region of lung, 
or (&) general, e.g,, entering pulmonary vein and causing acute 
general miliary tuberculosis. 

II. IMILIARY TUBERCULOSIS. 

General miliary tuberculosis results when tubercle bacilli enter blood- 
stream from a primapr focus, e.g., an unencapsulated yellow tubercle, 
and become disseminated — cf. septicaemia. Weigert demonstrated 
the presence of tuberculosis of blood-vessels in a high percentage, 
commonest site being the pulmonary veins (adherent caseous glands 
frequently present) and thoracic duct. 
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TYPES OF GENERALIZED TUBERCULOSIS (Weigert) — 
Bacilli, without multiplying in blood, settle in organs, producing : 
(i) Acute miliary tuberculosis : (a) All organs affected ; (6) Certain 
organs specially affected. (2) Chronic generalized tuberculosis. 
Rare. Mainly in children. Larger scattered yellow and caseous 

1 tubercles. 

Acute Miliary Tuberculosis. — 

GENERAL CHARACTERISTICS. — (i) Always secondary to some 
primary local focus ; focus may be extremely small, (ii) Febrile 
course not exceeding a few weeks, (iii) Always fatal, (iv) Most 
frequent in young children, especially after measles and whooping- 
cough. 

THREE PRINCIPAL CLINICAL TYPES.— (i) Acute general 
miliary tuberculosis: symptoms 't3q)hoidar. (2) Acute miliary 
tuberculosis of the lungs : marked pulmonary symptoms. 
{3) Tuberculous meningitis : marked cerebral symptoms. All 
intermediate forms occur. Development of pulmonary or cerebral 
type not uncommon in cases commencing as generalized form. 

ACUTE GENERAL MXLIARY TUBERCULOSIS. 

{Typhoidal Form.) 

Etiology. — Age : Usually young : rare over 20 years. 

Symptoms. — 

'' ONSET. — Insidious progress of malaise. Gradual development of 
feverishness, weakness, and wasting. Abrupt onset in rare 
instances. 

PROGRESS. — Characterized by severe toxamia with few local 
symptoms, (i) Tongue and skin dry. Cheeks have cyanotic 
flush. Loss of weight rapid. Sweating may occur. (2) Pulse 
rapid and feeble : rarely dicrotic. (3) Temperature irregular : 
about 103° : remittent or intermittent : inverse type not 
uncommon (morning rise) . Rarely almost afebrile. (4) Lungs : 
often no changes, may be slight bronchitis. (5) Spleen often 
palpable. Diarrhoea unusual. (6) Mental condition : torpor 
progressing to final coma. Acute delirium rare. 

TERMINATION. — Often pulmonary or cerebral symptoms develop 
(corresponding to other types) : or passes through 'typhoidal' 
state to death in coma. 

DURATION. — Usually less than a month : occasionally one to 
three months. 

Diagnosis. — ^Usually extremely difficult owing to absence of charac- 
teristic features. From : — 

TYPHOID FEVER. — In tuberculosis : — 

(i) Temperature irregular. Pulse rapid. (2) No rose-red rash. 
(3) Specific reactions : agglutination reaction and blood 
cultures negative. (4) Blood-count : may be polynuclear 
leucocytosis. . 

SEPTIC.iEMIA. — ^Blood cultures. Septic focus. 

INFECTIVE ENDOCARDITIS. — ^Blood cultures. Cardiac lesions. 

HODGKIN'S DISEASE.— Unusual types. 

B ABORTUS INFECTION. — ^Agglutination reaction [see p. 90). 
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Tuberculosis, continued. 

ACUTE MILIARY TUBERCULOSIS OF THE LUNGS. 

Etiology. — Adults : previous cough or tuberculosis. Children : x 

measles or whooping-cough, or tuberculous disease. May be J 
no factors. f 

Morbid Anatomy. — ^Lungs studded with minute gray tubercles ; 
primary caseous focus often at apex or in bronchial glands. Local 
erosion of a vein may be visible. May be secondary broncho- 
pneumonia. 

Symptoms. — Marked pulmonary symptoms. 

ONSET. — As bronchitis : sputum purulent, haemoptysis rare. 

ESSENTIAL SYMPTOMS.— 

Cough 

Dyspnoea • Severe and out of proportion to physical signs. 

Cyanosis 

OTHER SYMPTOMS. — Fever : 102° to 104° : may be inverse type. 
Rarely afebrile. Spleen may be palpable. 

Lungs. — Bronchitis only, or nothing abnormal. May be h3rper- 
resonant. In children, often slight impairment of note and 
bronchial breathing at bases, from collapse. 

RADIOGRAPHS. — Fine mottling throughout lungs. 

PROGRESS AND DURATION. — Rapid wasting and weakness. 
Symptoms of cerebral type may develop. Duration : commonly 
about two weelcs, usually within one to six weeks, in rare instances 
two months. 

Diagnosis. — On essential symptoms, usually aided by etiology. 
Tubercle bacilli in sputum rare. Choroidal tubercles very rare. 

TUBERCULOUS MENINGITIS. 

[Basal Meningitis.) 

Etiology. — Age : Commonest from two to five years : rare under 
one year. No age immune. Secondary to tuberculous focus 
elsewhere, often bronchial or mesenteric glands ; not common 
directly from pulmonary tuberculosis. May be part of or terminal 
to generalized miliary tuberculosis. 

Morbid Anatomy. — 

MENINGES AT BASE AFFECTED. — Leptomeningitis, dura mater 
not involved. Interpeduncular space, optic chiasma, Sylvian 
fissure affected : may spread over lateral surface and over pons, 
rarely on upper surface. 

MEMBRANES. — ^Matted together, or purulent exudate, or millcy * 
appearance from turbid fluid in subarachnoid space over these 
areas, and extending along nerves. May be slight thickening only. 

TUBERCLES. — Size of pin's head, whitish, scanty or numerous. 
Situated on (a) membranes, especially in Sylvian fissure ; [b) 
arteries (appearing as nodules), especially middle cerebral and 
anterior and posterior perforating arteries. 
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LATERAL VENTRICLES.— Distended with turbid fluid, fornix 
and septum lucidum destroyed, and convolutions flattened (acute 
hydrocephalus). Tubercles usually present on choroid plexus 
and linmg membranes. ^ 

under affected meninges oedematous and 
infiltrated with leucoc)d:es, i.e., encephalitis present. 

Occasionally : Meninges of cervical cord affected. Caseous tuber- 
culous masses in brain substance. 


Symptoms. — Described as they occur in children. Are numerous 
and variable. 

COURSE.— Prodromal period. Followed by three stages, not 
^ways separable, duration of each about one week : (i) Stage of 
irritation ; (2) Stage of increasing intracranial pressure ; (3) Stage 
of paralysis or coma. 

PRODROMAL PERIOD. — May follow measles, whooping-cough, 
or a fall. Wasting ; anorexia : peevishness. Duration about 
two weeks, or up to six. 

FIRST STAGE.— Stage of Irritation (of meninges and cortex). 
Onset often with a convulsion. Essential symptoms at onset 
are : — 

1. Headache : intense : child puts hand to head. 

2. Vomiting : cerebral type, independent of food. 

3. Fever : 102° to 103°. 

Other s3rmptoms developing during this stage : — 

4. Pulse : rapid at first but becoming slow and irregular 

(cerebral pulse). 

5. Constipation : invariable. 

6. Hydrocephalic cry : short causeless scream : rarely, con- 

tinuous crying, 

7. Pupils contracted. 

Also common : restlessness, tmtchings of muscles, slight 
squint, photophobia, fontanelle tense ; occasionally marked 
hyperassthesia. 

SECOND STAGE. — Stage of Increasing Intracranial Pressure. 
Irritation diminishes, viz., vomiting and headache slight. Lies on 
side with elbows and knees flexed. Difficulty in svraUo^ving. 

1. Drowsy but irritable : resists feeding or moving. 

2. Abdomen carinated. Constipation. Rapid emaciation. 

3. Ocular changes : (o) Pupils dilated or unequal, reaction to 

light altered ,* \b) Movements of eyes may be inco-ordinated ; 
(c) Squint; (d) Early optic neuritis, ptosis. 

4. Convulsions, or rigidity : latter may follow convulsions. 

5. Temperature ; lower, about 100“ to 102°. 

6. Pulse, slow and irregular: respiration similar, but less 

marked. 

Head retraction not uncommon, but rarely marked. 

Tache cSrSbrale. May be erythemata. Cheeks often flushed. 
THIRD STAGE.— Stage of Paralysis. 

1. Coma, becoming deeper. 

2. Motor symptoms : {a) Convulsions ; (6) Local spasms , 

. (c) Paralyses ; {d) Contractions. 
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Protein increased ; (2) Small lymphocytes present {see Pleural 
Fluids), but rarely polymorphs predominate ; (3) Tubercle 

bacilli usually present, but often difficult to find ; (4) Glucose 
falls, but does not disappear ; (5) Chorides fall, usually under 
650 mg. per 100. c.c. Lange's reaction may give meningitic 
response : 00001344300. Fluid clear or slightly turbid. 

BLOOD COUNT. — Polynuclear leucocytosis ; not constant. 

TYPHOID AGGLUTINATION REACTION.— Negative : con- 
siderable agglutination not uncommon, but titre below ‘positive’. 

Differences in Adults. — Prodromata rare. Earliest symptoms 
may be (1) squint (diplopia), (2) aphasia or some alteration in 
speech, or (3) vomiting. Less commonly {4) monoplegia or 
hemiplegia, sometimes with aphasia, (5) condition suggestive of 
hysteria. Delirium, and muscular twitchings and rigidity common, 
but general convulsions rare. Coma rapid and duration short 
(about two weeks) : ascribed to unyielding adult skull. 

Diagnosis. — Questions are ; (i) Is meningitis present ? (2) If so, 

what is the type ? Important are : (o) Spinal fluid (completely 
diagnostic) . Agglutination reaction of serum. (6) Age (rare under 
one year : commonest 2 to 5 years), (c) Previous tuberculous 
foci. 

1. IS MENINGITIS PRESENT ?— Diagnosis from 

Typhoid. — ^Patient in relaxation, lies on back, abdomen 
distended. Agglutination reaction develops. 

Pneumonia. — Especially apical. Pulmonary signs. 

Acute Gastritis. — ^Tongue furred; no cerebral signs. 

• Acute Polio-encephalitis. Acute Encephalitis. 

Otitis Media. 

Acute Pyelitis, — In young children. 

In adults, from Intracranial Tumour, or rarely Hysteria. 

2. TYPE OF MENINGITIS.— Cerebrospinal Meningitis is the 

usual type under one year : head retraction marked. 

Prognosis. — Always fatal. 

Treatment. — Repeated lumbar puncture eases the pain : twenty- 
four or forty-eight hour intervals. Careful nursing and nasal 
feeding in later stages prolong life. 

III. PULMONARY TUBERCULOSIS. 

' {Consumption. Phthisis.) 

Classification. — Pulmonary tuberculosis occurs in following forms : 

ACUTE PULMONARY TUBERCULOSIS.— 

1. Acute Pneumonic Tuberculosis ) ^cute Phthisis 

2. Acute Bronchopneumonic Tuberculosis ) 

3. Acute Miliary Tuberculosis of the Lungs 

CHRONIC PULMONARY TUBERCULOSIS 1 chronic Phthisis 

FIBROID PHTHISIS ) 



142 


SPECIFIC INFECTIOUS DISEASES 


Tuberculosis, continued. 

ACUTE PULMONABT TUBERCULOSIS. 

Acute Pneumonic Tuberculosis. 

[Tuberculous Lobar Pneumonia.) 

Very rare. Usually in males. 

Morbid Anatomy.— One Zo6e, usually upper, affected, or less often . 
whole lung. Small cavity or caseous focus frequent, whence 
infection has spread probably by bronchi. Ajfected area : solid, 
heavy, airless, and grayish, resembling hepatization. Miliary 
tubercles often not obvious. May be tubercles in other lobes of 
same or other lung or caseous glands, thus revealing condition, 
even in absence of cavity or caseous focus. If more chronic,* may 
be areas of caseation or excavation : rarely whole lung caseous. 

Symptoms. — 

ONSET. — Often typical of acute lobar pneumonia. 

PROGRESS. — Symptoms and physical signs of typical pneumonia 
until crisis fails to occur. Suggestive symptoms then arising : 
(i) Irregular temperature ; (2) Rapid pulse and severe constitu- 
tional disturbance ; (3) Persistence of consolidation in lungs. 

Subsequent Progress. — Irregular temperature, rapid wasting ^ 
sweats; prostration. Signs of cavitation develop ; sputum 
becomes purulent. .. 

TERMINATION.— May be: (i) Typhoid state and rapid dea'\J 
about two weeks ; (2) Gradual failure and death, about tw i ^ 
months : usual form. In extremely rare cases, acute ssnnptoms 
subside and chronic tuberculosis follows. 

Diagnosis. — Rarely diagnosed from typical pneumonia until crisis 
fails. Differences (all of little value) may be : (i) Suspicious 
family or personal history : and onset less abrupt ; {2) Tem- 
perature less regular from commencement ; {3) Breath-sounds 
faint rather than tubular : a point much emphasized. 

Tubercle bacilli may be found in first week, but rarely under 10 days. 
Signs of cavitation may give earliest diagnosis. 

Acute Bronchopneumonic Tuberculosis. 

(T uberculous Bronchopneumonia^ 

Commonest form of 'galloping consumption’ or phthisis florida, 

especially in children. 

Morbid Anatomy. — 

MACROSCOPIC.— 

1. Lung studded with grayish nodules or, if longer duration, N 

stnall caseous masses, i to ^ inch diameter. Miliary 

tubercles unusual. 

2. Scattered small ragged cavities. Large new cavities un- 

common, owing to short duration. 

3. Intervening areas of lung tissue show [a) red pneumonic 

consolidation, or [b) emphysema or oedema. 
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4. Old cavity or lesion not imcommon, usually at apex. 

5. Bronchi contain purulent secretion. 

6 . Fibrinous pleurisy present. 

7. Bronchial glands often enlarged and caseous round root of 

lung in children. Pneumothorax not uncommon. 

Areas may be involved at different sites, especially both apicei. In 
other cases, one lobe may be nearly solid, but intervening non- 
tuberculous portions are nearly always recognizable. 

In children, when duration short, tuberculous nature of broncho- 
pneumonia not always recognizable macroscopically. In slower 
forms caseous areas present. 

HISTPLOGY. — ^The lesion is an acute, caseating bronchopneumonia, 
commencing in the walls of the finer bronchioles. The nearest 
alveoli are affected with a catarrhal pneumonia. The tuberculous 
process and resulting caseation gradually extend. In a small 
focus, the following changes are present : — 

1. Central bronchiole. — ^Walls thickened and caseating. Lumen 

contains caseous matter. 

2. Alveoli in immediate neighbourhood destroyed by caseation, 

■with varying degree of fibrosis. Remnants of alveoli may 

be "visible. 

3. Surrounding zone of alveoli with thickened alveolar walls 

and air-spaces plugged with catarrhal products ; com- 
mencing caseation present in parts. 

4. Outer zone of alveoli unchanged, or ■svith evidence of 

emphysema, oedema, or commencing involvement in focus. 

Modes of Onset. — 

ADULTS.— 

1. Abrupt onset : folio-wing overwork or strain, especially 

in alcoholics. 

2. ’ Followng influenza. 

3. Cough for a period : -tuberculous focus, whence spread. 

4. Sequel of haemoptysis : whence aspiration of tuberculous 

matter into bronchi : generally rapid progress. 

CHILDREN. — Often folio-wing measles and whooping-cough. 


Symptoms. — 

ONSET.— Abrupt ; rigors, dyspnoea, cough, high temperature, 
rapid pulse. Sometimes more gradual. _ _ 

PROGRESS . — Wasting and weakness marked, often vomiting. 


sweats 


TERMINATIONS.— 

1, Symptoms progress rapidly: hectic temperature. 

(mainly at night), wasting, and pulmonary symptoms 
Typhoidal state may develop, delirium, dry tongue and 
Qkin^ diarrhoea. Death in three weeks. 

2, Less rapid : dea-th about two months. 

3, Improvement after some weeks and becomes chronic : rare. 

Physical Signs. — ^Early : diffuse bronchitis, both lungs. Later: 
areas of consoUdation, especially at apex; percussion note 
impaired, breathing loud or tubular, r&les. 


Radiographs. — Shadow scattered throughout lung. 
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Tuberculosis, Acute Bronchopneumonic, contintied. 

Diagnosis. — 

IN ADULTS. — Tubercle bacilli present early in sjiutuin. Severity 
of symptoms suggestive. \ 

IN CHILDREN. — Usually swallow sputum. Rapid wasting andl 
weakness with bronchopneumonia suggestive. J 

Acute miliary Tuberculosis of the Lungs. 

{See Acute Miliary Tuberculosis, p. 138.), 

CHRONIC PULMONARY TUBERCULOSIS. 

{Fibro-caseous Tuberculosis.) 

Distribution of the Lesions. — 

PRIMARY LESION. — Usual Site : In upper lobe, i to if inch 
below apex, nearer posterior and external borders. Correspond- 
ing points on surface : (a) Anterior : below middle of clavicle ; 
(6) Posterior : supraspinous fossa. Extends downwards thence — 
on anterior surface, about if inches from sternal line. Less 
common site : Below middle and outer third of clavicle, between 
1st and and spaces. 

SECONDARY LESIONS. — Common sites : (i) Lower lobe of same^ 
lung. About I to if inch below its apex. Corresponding poiiVt" 
on surface posteriorly : opposite 5th dorsal spine. Extends : 
parallel to interlobar septem, downwards and outwards. (2) 
Upper lobe of opposite lung. Relative frequency of these two 
as first secondary lesion doubtful : lower lobe probably usually 
earlier ; almost always infected by the time physical signs are 
present at apex. 

Last site to be affected : Base and anterior portion of lower lobe. 

Initial lesion at base : extremely rare in adults. Less rare in 
children, by extension from enlarged bronchial glands. 

Right apex affected somewhat more often than left. 

(Chon's Focus in Children. — See p. 135. 

Cause of Origin at Apex. — Theories : (i) Slighter respiratory 
movement at apex, considered by anatomists to be minimal at 
exact spot where onset is most common. Results in diminished 
circulation in capillaries, deficient aeration, and hence weakness 
of tissues. (2) Connection between apical lymphatics and those 
of bronchial glands and lymphatic glands of neck. 

Mode of Extension. — ^Spread may be : (i) Direct infiltration in 
surrounding tissue ; (2) By lymphatics and capillaries — (o) peri- 
bronchial, producing neighbouring miliary tubercles which fuse 
with parent mass, or (6) subpleural and interstitial, wder spread 
(3) Inhalation of infected material into bronchiole or bronchus. 
Also by blood-vessels, causing miliary tuberculosis. 

Morbid Anatomy {see p. 145). — ^The lesions are extremely variable, 
not only in different cases, but also in different lobes of the same 
specimen and in various parts of the same lobe. The general 
conditions are : — 



Morbid Anatomy of Chronic Pulmonary Tuberculosis. 

I, Ttrtninal or small bronchus'. 
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i. no il. Pcflnite fibrous {fi Quic<vent cavity, 

lliaitbis membrane, but utenOs slowly Smooth fibrous wall, 

rapid exlcflslon. scIiScHargcs ims. Common at apex 

Common hi chronic fonns 
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Tuberculosis — Chronic Pulmonary — ^Morbid Anatomy, continued. 

1. The essential lesions of tuberculosis {see Histology, p. 135) are 

occurring — viz., cellular changes, followed by (a) necrosis (and 
caseation), or ip) development of fibrous tissue ('fibrosis' or'' 
‘sclerosis’). These two sequelae occur together, and resultv 
depends on which predominates, fibrosis tending to heal an^ 
necrosis to extend the lesion. 

2. Every stage in above development may be found in small area of 

lung. Thus it may contain every stage of a tubercle, and also 
at one point fibrosis may predominate, and at another necrosis. 

Summary of Usual Development of Chronic Tuberculosis. — 

Initial focus : wall of small or terminal bronchiole. Gray tubercle 
develops. Meanwhile alveoli fill with epithelioid cells. Lesion 
proceeds to stages of necrosis (commencing centrally), and fibrosis 
(peripherally) . Assuming extension occurs, focus has now : 

(i) A central bronchiole containing mucus or, later, caseous 

material from alveoli ; (2) The bronchiole wall and neighbouring 
alveoli in progressive stages of tubercle formation, necrosis and 
caseation, and some degree of fibrosis ; (3) A surrounding zone 
of alveoli showing catarrh, as in bronchopneumonia ; (4) External 
to this: {a) patches of collapse of alveoli and of 'emphysema' 
(more correctly, alveolar distension) ; {b) miliary tubercles, 

spreading from initial focus by lymphatics. >*' 

Lesions as alffecting Various Tissues of Lung. — 

SMALL BRONCHI AND BRONCHIOLES.— Chronic tuberculosis 
usually commences in wall : elementary gray tubercle forms, as 
described in Histology (p. 135), forming peribronchial tubercle. 

ALVEOLI AND ALVEOLAR WALLS.— (i) Alveoli ; In lobule of 
afiected bronchiole, alveoli fill with epithelioid cells and a varying 
number of leucocytes, generally scanty. Necrosis of these cells 
occurs, thus forming a plug witMn the alveolar walls. (2) Alveolar 
Walls : Early change is cellular infiltration and some thickening 
of fibrous tissue. Necrosis is, in general, later in walls than in 
alveolar contents : on occurrence it forms a fused caseous mass 
with alveolar contents and uniting with the peribronchial tubercle. 

Thus at this stage from lumen outwards are seen : (i) Caseous areas, 
consisting of original tubercle fused with the caseated alveolar 
contents and alveolar walls. May be occasional giant cell. 

(ii) Area in which alveolar walls are thickened but still present, 
with caseous contents of air-space, (iii) Area in which alveolar 
walls show early changes and contents are epithelioid cells. 

Subsequent progress (and even extension to this stage) depends on 
predominance of one or other of the two tuberculous changes : 
(i) Necrosis : Caseous mass formed. May rupture into bronchus, 
forming small cavity. (2) Fibrosis : Growth of connective y 
tissue from wall of bronchus, alveoli, or interlobular septum may ' 
arrest growth at any point, enclosing mass in fibrous capsule. 

ARTERIOLES AND CAPILLARIES. — Destroyed by tuberculous 
progress. No vessels ever present in . tubercles. Rupture of 
capillaries causes the slight early haemoptysis {see also Cavities). 
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FIBROUS TISSUE. — Arrest of tuberculosis. All fibrous tissue 
■witWn. tuberculous zone tends to proliferate, amount varying with 
rapidity of spread. May arrest progress and cause 'healing'. 

1. In alveolar walls and small bronchioles. May result in : 

(a) Subsequent degeneration to a granular ddbris, uniting 
with any caseous material ; (b) Permanent fibrous tissue 
and arrest of progress. Not common. 

2. In interlobular septa. Similar, but more often permanent. 

May organize later, with development of new blood-vessels, 
and, contracting, assist in formation of ‘fibroid lung'. 
Results 'of Fibrous Capsulation and the healing of a focus. — 

1. A 'puckered scar' : fibrous tissue contracts and tuberculous 

process arrested. Frequent at apex without other signs 
of tuberculosis, as remnant of former lesion. 

2. Caseous nodule with thick fibrous capsule : central matter 

still infectious, and rupture may cause acute tuberculosis. 

3. Calcification of nodule arising as above, due to subsequent 

impregnation with lime salts : not infectious : very hard : 
may become loose and be expectorated as 'lung stone'. 

In walls of cavities, fibrous-tissue formation results in slowing 
or, more rarely, arrest of advance. 

LUNG TISSUE OUTSIDE DEFINITE NODULE.— May show 

1. Catarrhal pneumonia. As in ordinary bronchopneumonia. 

Accounts for wide area of consolidation in early phthisis. 
May involve larger portion of lobe. Probably of tubercu- 
lous origin. Macroscopic appearance may be : (i) Resem- 
bling red hepatization ; (ii) Homogeneous and gelatinous, 
infiltration tuberculeuse (Laennec) ; (iii) Numerous opaque 
points from degeneration of alveolar contents. 

2. Patches of alveolar collapse : from blockage of bronchioles. 

3. Patches of ‘emphysema’ — or (more correctly) distension of 

alveoli. 

CA'VITIES. — Caseous matter may soften by ingress of fluid, and 
then discharge through ulcerated bronchus, thus forming a vomica 
or cavity. Size varies from small pea to, rarely, whole lobe. Of 
following types, but all may coexist : — 

Fresh Ulcerative Cavity. — Soft ragged wall, no limiting 
membrane. In acute phthisis often numerous and small. 
Also in chronic forms where extension is taking place. 
Fibrous Cavity. — "Wall definitely fibrous but discharges 
pus. Contents resemble nummular sputum. Strands of 
blood-vessels or bronchi may persist. Extends slowly. 
Constitutes largest form. 

Quiescent Cavity. — Smooth fibrous-tissue wall. Usually 
small. Is maximum healing of a cavity. 

Fibrous tissue near cavity tends to increase and adjacent pleura 
thickens. Pleural thickening common at apex -^vith one or 
more quiescent cavities. 

Blood-vessels. — Obliterated by inflammation, but are last 
tissue affected : thus often persist as strands running through 
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Tuberculosis — Chronic Pulmonary — ^Morbid Anatomy, continued, 

cavities, with blood circulating. May rupture from («) 
erosion of wall, or (i») formation of aneurysms : serious 
haemorrhage results. 

PLEURA. — Always affected in chronic phthisis. May be ; — 

1. Dry pleurisy — ^thin adhesions. 

2. Dry pleurisy — great thickening of pleura. 

3. Caseous tuberculous masses in pleura. 

4. Effusions ; clear, haemorrhagic, or purulent : usually sterile, 

occasionally pneumococci or pyogenic cocci. 

5. Pneumothorax : from rupture of caseous nodule. 

BRONCHI. — Inflammation spreads up from small bronchi. Aided 

by coughing, may result in bronchiectasis. In larger tubes, 
chronic catarrh. 

BRONCHIAL GLANDS. — In acute phthisis, enlarged and oedema- 
tous : miliary tubercles and caseous foci. In chronic phthisis : 
either caseous, hard and calcified, or softened. 

PIGMENTATION, — ^When chronic, some pigmentation of fibrous 
tissue almost invariable, old lesions being of slaty colour from 
carbon particles. 

Other Organs Affected. — Tuberculosis may be present in (arranged 
in order of frequency) : (i) Lymphatic glands, (2) intestines, (3) 
lar3mx, {4) spleen. Less common : kidney, brain, liver ; peri- 
cardium rare, and endocardium very rare. ' 

Classification of Stages of Phthisis. — 

TURBAN-GERHARDT CLASSIFICATION.— stage : Physical 
signs, if unilateral not below second rib ,' if bilateral, limited to 
supraclavicular and supraspinous areas. Second stage : Physical 
signs, if unilateral, not below fourth rib ; if bilateral, not below 
second ribs. No excavation. Third stage : More extensive 
disease or cavities. ‘Open tuberculosis’ is applied to cases with 
tubercle bacilli in sputum, and ‘closed’ to those without tubercle 
bacilli. In the former, tuberculous matter must be in com- 
munication with a bronchus. 

PHILIP’S CLASSIFICATION. — Subdivides Turban-Gerhardt’s 
stages (referred to as Lj, L2, L3), according to degree of systemic 
disturbance : (a) Slight : small s. (6) Marked : large S. (c) In 
excess of lung involvement: large I. Groups are thus (i) Lj, 
LjS, LjS, IjS ; (2) Lj, LjS, LgS, I2S ; (3) L3, L3S, L3S, I3S. 

INMAN’S CLASSIFICATION. — Based on temperature (rectal) 
in relation to exertion : (i) Febrile when resting ; (2) Afebrile 
resting, febrile ambulant ; (3) Afebrile ambulant ; (4) Afebrile 
Avorking. Useful clinically. 

LONDON COUNTY COUNCIL.--For administrative purposes 

A. Cases in Avhich tubercle bacilli have never been found in the 

sputum. 

B. Cases in which tubercle bacilli have at some time been found. 

I. Slight if any constitutional disturbance. No serious 
complications. Signs limited to upper zone in unilateral 
cases and not below clavicle or spine of scapula in 
bilateral cases. 
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2. Cases between Groups i and 3. 

3. Cases ivith severe constitutional disturbances, gra\*e 

complications or extensive physical signs. 

Three clinical stages formerly described, supposed to correspond 
to : (i) Grou'th of tubercles ; {2) Caseation ; {3) Excavation. 
Nowadays these are not accepted as accurate or of value. 

Symptoms. — 

MODES OF ONSET.— 

1. Insidious. — Lesions advance far without symptoms. 

2. Bronchitis, or a 'neglected cold on the chest’. Common. 

3. Gastro-intestinal. — ^Anorexia. Flatulence. Loss of ■weight. 

4. AN.EMIA. 

5. Enlarged Cervical or Axillary Glands. — May precede 

pulmonary symptoms for years. 

6. Haimoptysis. — ^This may be followed by : (i) Rapid phthisis, 

from aspiration of infective matter ; (ii) Slow development. 

7. Pleurisy. — (i) With effusion : signs may be present after 

absorption or develop later, (ii) Dry : e.g., friction at 
apex, (iii) Pneumothorax. 

8. Laryngeal Symptoms. — Hoarseness and irritability of 

throat. Tuberculous laryngitis almost always secondary 
to lung, but may cause first symptoms. 

9. Follo'wing Certain Diseases. — ^Measles, whooping-cough. 

10. Neurasthenia. 

11. Trauma to Chest. 

12. Rarely, ■with attacks resembling Asthma or Malaria. 
Note. — ^^CM<e pulmonary tuberculosis commences with symptoms 

of : (i) Pneumonia or bronchopneumonia ; (2) Severe general 
infection. 

CLASSIFICATION OF SYMPTOMS.— 

Local. — (1) Cough; (2) Spu-tum; (3) Haemoptysis. Less 
frequent are (4) Pain ; and {5) Dyspnoea. 

General or Constitutional. — (i) Fever ; {2) Pulse rapid ; 
(3) Sweating ; (4) Loss of weight ; (5) Loss of appetite. 
Less definite axe : (6) Facial appearance and cyanosis ; (7) 
Clubbing of fingers ; (8) Anaemia. 

Local Symptoms. — 

COUGH. — Most frequent early symptom, usually persists through- 
out. Absence extremely rare. Nothing characteristic. Most at 
night and early morning. Worst in rapid advance, and ^sease 
of larynx and ■trachea, but no constant relation to severity of 
lesion. May cause vomiting, especially in the paroxysms. Food 
may cause attack. Early stages : often dry and hacking. Later : 
looser, with sputum. With cavitation', often paroxysmal, especi- 
ally morning. With laryngeal tuberculosis ; husky and ineffective. 
SPUTUM.— May be absent in early stages, but patient may swallow 
sputum until instructed to expectorate. Not characteristic until 
late stages, when nummular. Important data are : presence of 
(a) tubercle bacilli, (6) blood. Albumin usually present. 
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DYSPNCEA. — Slight in early stages ; later varies ■with extent of 
lung involved. 

Occurs .'With complications : (i) Outbreak of acute miliary 
tubercles ; (2) Bronchopneumonia, or emphysema ; (3) 

^ Pneumothorax ; (4) Cardiac failure, as in fibrosis of lung. 

general or Constitutional Symptoms. — 

FEVER. — Valuable measure of severity and progress of the disease. 
Varies with extent and activity of disease and amount of exercise. 
Due to absorption of toxins, i.e., auto-inoculation, resembling 
tuberculin injection. 

Records should include waking, i p.m., and 6 p.m. ; maximum 
usually between 4 and 6 p.m. or up to 9 p.m. : taken either 
in mouth or rectum. 

Rectal temperature : difference from mouth temperature 
varies with individual, but remains fairly constant, 
average 1° higher (range about 0-6® to i-S®). 

Early stages ; temperature continuous or remittent, range 
varies with severity. Effect of rest of great importance ; 
rapid fall favourable. With rest in bed, even an occasional 
temperature of gg° in the mouth (e.g., three in 14 days) is a 
sign of activity of disease. 

Inverse type (higher in the morning) not uncommon. 

Later stages, caseation and cavity formation ; intermittent 
‘hectic’ temperature. Rises to 104°. Maximum at 6 p.m. 
Falls to normal in morning with sweating. 

Effect of exercise : When temperature at rest is normal, after 
gentle exercise rectal temperature may be 101° (even in 
healthy persons) ; should fall to normal in half hour. With 
active disease may persist 2 to 3 hours, from auto-inoculation. 
Rise continuing after cessation of exercise is sign of excessive 
auto-inoculation. 

PULSE, — Rate increased : may persist when temperature normal 
if disease active, and hence of importance. With active phthisis 
is rarely below 84. 

SWEATING. — Often drenching, especially during night and early 
morning. Sometimes early symptom. In later stages very 
distressing. Are ‘slumber’ rather than ’night’ sweats. 

LOSS OF WEIGHT. — Often early and pronounced. Weight is 
important index of disease. Loss of strength also present. 

LOSS OF APPETITE.— UsuaUy early : especiaUy for fat. Extreme 
nausea and vomiting not uncommon. 

FACIAL APPEARANCE. — Pallor common. Cyanosis not early. 
In later stages 'hectic' flush occasionally. 

CLUBBING OF FINGERS. — Important from easy recognition, 
but rare in early stages.' Pulmonary osteo-arthropathy rare. 

ANAEMIA is common but not constant in early stages : hypo- 
chromic. The leucoc}d:es are normal, or diminished in number. 

Physical Signs in the Lungs. — 

EARLY SIGNS. — Condition is apical bronchitis Avith surrounding 
small areas of consolidation (Turban's First Stage). (1) Fine 
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percussion- 

early Stage. — Slightly impaired note. Often present on first 
examination, confirming rales. Earliest over clavicle, middle 
and inner third, and just above and below : posteriorly, in 
suprascapular fossa and interspinous area (lower lobe, usually 
\ in ‘second’ stage’). 

Consolidation Increases. — Dullness becomes more definite. 

Cavity, — As cavity forms, dullness may diminish [see p. 154). 

Variations and Special Difficulties. — In early stage, note 
may be within normal limits though foci and crepitations 
are present, oiving to intervening lung tissue. Lung may 
be emphysematous, giving more resonant note than normal. 

With small camties at apex, note may be normal but with 
definite auscultatory changes, or may be hyper-resonant. 

Impaired note with feeble breath-sounds results from pleural 
^ckening and some consolidation. 

Notes on Percussion. — 

Light percussion reveals the slighter changes. 

Compare sides in same phase of respiration : test in full 
inspiration, also in full eiqjiration if doubtful. 

i^ex above clavicle : percuss from behind. 

Myotatic irritability common in advanced cases ; of no 
diagnostic value. 

t Krdnig’s Apical Resonance Areas (practical value not 

fuUy established). — ^Normal band of resonance passes 
from above clavicle over shoulder, mapped by very 
light percussion. Width t%vo inches at narroivest part. 
In phthisis : [a) Isthmus becomes narrower ; (6) Margins 
blurred, especially inner. 

AUSCULTATION.— 

1, Breath-Sounds. — 

Earliest changes. — (o) Feeble, especially inspiration, vdth 
expiration prolonged : bronchial inflammation results 
in lobular collapse and lessened air entry, [b) Harsh 
with expiration prolonged : due to consolidation. Either 
may precede crepitations and dullness, (a) more frequently . 
‘Cog-wheel’ rhythm frequent, but also in nervous 
people : not diagnostic : due to interrupted respiration. 

Later. — Inspiration harsh, expiration prolonged. 

Consolidation. — ^Bronchial or tubular breathing. (Rales.) 

Cavity. — Loud breath-sounds [see p. 154). 

Unaffected portions of lung. — ^Harsh or puerile. 

2. Adventitious Sounds. — 

Early change. — Persistent fine crepitations at apex on 
inspiration. Most frequent first sign. Termed ‘sub- 
crepitant’ since, coming from bronchi, they are less 
fine than Laennec’s ‘crepitant’ rales of pneumonia. 
Auscultate on : (i) quiet respiration ; (2) deep inspira- 
tion ; (3) ’cough and deep breath’. Characteristic axe : 
crepitations localized to one area, persistent on repetition. 
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Tuberculosis — Chronic Pulmonary — ^Physical Signs, continued. 

and not removed by coughing, i,e., proof of apical bron- 
chitis. Note. — ^Negligible : Crepitations on first deep 
breath, disappearing on repetition. > 

Caseation and softening. — ^Rfiles louder and bubbling, i.e., 
moist sounds. (Percussion note impaired.) / 

Cavity. — Rdles loud and resonant, especially on coughing, 
may be metallic or amphoric. Absent if cavity dry (rare) . 

3. Voice-Sounds. — Increased throughout disease. 

Whispering pectoriloquy and bronchophony. — Especially 
above clavicles ; early suggestive signs, due to con- 
solidation. 

Cavity. — Above greatly exaggerated {see below). 

OTHER AUSCULTATORY PHENOMENA.— 

Pleural Rub. — ^May be early at apex, or at any stage. 

Cardio-respiratory Systolic Murmur. — Due to heart expel- 
ling air from lung tissue ; occurs in early tubercle or in large 
cavities, and also in normal thin or nervous people. Best 
heard anteriorly during inspiration. 

Lappet of lung over heart may cause : (i) If consolidation, 
clicks synchronous with heart-beat, due to compression by 
heart; (ii) Pleuro-pericardial rub. 

Increased Conduction of Heart-Sounds toward diseased;-' 
apex. 

Systolic Murmur in Subclavian Artery. — Ascribed to pres- 
sure by thickened pleura. 

Physical Signs of Cavity. — 

INSPECTION. — Flattening of chest wall. 

PERCUSSION. — Note altered, either impaired (or even dull), or 
tympanitic if cavity large. Occasionally : (i) Practically normal, 
if pleural thickening and consolidation are slight; (2) 'Cracked- 
pot' sound, large cavity auscultated while mouth open (uncom- 
mon) ; (3) Amphoric, very large cavities ; (4) Wintrich's sign, 
note varies with mouth open or closed (little value). 

AUSCULTATION.— 

Breath-Sounds. — Altered : 'blowing' or tubular, cavernous 
or definitely amphoric, according to size of cavity. 

Adventitious Sounds. — Rales, bubbling or crackling. May 
be metallic tone and amphoric echo. 'Bell sound' very, 
rare. Cavity may be dry, and rSles absent. 

Voice-sounds. — Vocal resonance, especially cough, and whisper- 
ing pectoriloquy exaggerated greatly. 

PosT-TUssic Suction. — On drawing a deep breath after a-., 
cough, a hiss is sometimes audible as air enters cavity 
through narrow orifice. Most valuable sign when present, 
distinguishing cavity from consolidation. 

Notes on Cavity. — (i) Diagnosis depends on auscultation, 
especially post-tussic suction ;• (ii) Consolidation near large 
bronchus causes closely similar signs (pseudocavernous). 



TUBERCULOSIS 


155 


FIBROID PHTHISIS.* 

[Fibroid Lung.) 

. Commonly the slowly developing sequel of chronic tuberculosis, 

especially associated with pleurisy. Onset and progress insidious 

l^d very chronic. 

Symptoms. — Slight: chronic for ten or twenty years, (i) Cough, 
often paroxysmal, (ii) Dyspnoea on exertion, (iii) Sputum pum- 
lent : may be foetid. 

Physical Signs on Affected Side. — Very characteristic : Diagnosis 
mainly by inspection and palpation. Little difference between 
non-tuberculous and tuberculous forms, but in latter case cavities 
common at apex, and often changes in opposite lung. 

INSPECTION, MEASUREMENT. AND PALPATION.— Thorax 
asymmetrical. Scoliosis common. Affected side diminished in 
volume : often markedly. Chest sunken. Shoulder lower. 
Expansion slight. Apex beat greatly displaced. Heart impulse 
often increased (especially left lung). Tactile vocal fremitus 
increased or diminished (pleura thickened). 

PERCUSSION. — Impaired, but dullness rarely marked, varies 
with cavitation and thickness of pleura. Cardiac dullness dis- 
placed. Opposite lung h 3 rper-resonant. 

AUSCULTATION. — Breath-sounds usually feeble and bronchial, 
but vary with cavitation. Adventitious sounds vary with 
cavitation and bronchiectasis. Voice-sounds diminished, except 
over cavity. Cardiac murmurs common (partly from displace- 
ment of heart). 

VARIOUS FORMS OF PULMONARY TUBERCULOSIS. 

Emphysema. — Tuberculosis may develop in subject of emphysema 
and chronic bronchitis. Diagnosis of tubercle difficult ; suggested 
by wasting, occasionally areas of dullness, and also by haemoptysis, 
and proved by pressure of tubercle bacilli ; radiographs. 

Pleuritic Form. — Tuberculosis frequently commences with pleurisy ; 
may be dry or with effusion, onset insidious or acute. Thickened 
pleura alone may remain. May be recurrent. 

In Old Age. — Usually latent, with slow course. Often masked by 
emphysema and chronic bronchitis. Revealed by tubercle bacilli. 

In Infancy. — Chronic tuberculosis unusual. Acute tuberculosis more 
frequent than in .adults. 

Hilum Tuberculosis. — ^In children, pulmonary tuberculosis may 
arise by extension from tuberculous glands at the root of the 
lungs, constituting hilum tuberculosis. Symptoms and signs 
slight ; diagnosis by radiographs. In adults, very rare. 

Epituberculosis. — An inflammatory reaction around a tuberculous 
focus, e.g., Ghon’s focus (see p. i35)- Appears in radiographs as 
triangular shadow Avith apex at hilum and base at surface of 


* Set also Fibrosis or the Lung. 
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Tuberculosis — Chronic Pulmonary — ^Epituberculosis, continued,, 

lung, often in axilla. Progress may be : (i) complete resolution, 
not uncommon ; (2) mainly resolves, focus persists ; {3) advances 
to chronic tuberculosis. Possibly may be produced by swelling , 
of gland in hilum pressing on bronchus and causing temporary 
collapse. r 

COMPLICATIONS OF CHRONIC PULMONARY 
TUBERCULOSIS. 

Respiratory System.* — 

LARYNX. — Often afiected. Important from distressing later 
symptoms. Due to direct inoculation from sputum. 

Frequency. — At autopsy about 50 per cent ; during life sym- 
ptoms in about 20 per cent. 

Symptoms. — Early, huskiness. Later, extreme dysphagia ; also 
aphonia or ineffectual cough {^see Tuberculous Laryngitis). 

EMPHYSEMA. — Common and may mask foci. Frequent in the 
unaffected (or less affected) lung. 

PLEURA. — Adhesions often form wthout symptoms. Symptoms 
occur from : — 

1. Dry pleursy. 

2. Pleurisy with effusion : More common at onset than during 

course, but may be recurrent. During course is rarely 
haemorrhagic. 

3. Tuberculous empyema : Due to liquefaction of caseous mass. 

BRONCHIECTASIS.— Common in fibroid phthisis. 

PNEUMOTHORAX.— See Pneumothorax. 

GLANDS. — ^Bronchial, mediastinal, and tracheal glands often 
affected (see p. 165). 

BRONCHOPNEUMONIA. — Common, and serious, from sudden 
extension from a focus through Ijmph, blood, or bronchus. 

Cardiovascular System. — 

HEART. — Often small. Blood-pressure low. Hypertrophy \vith 
fibroid lung. Haemic murmurs not uncommon. Tuberculous 
endocarditis extremely rare. 

PERICARDITIS. — ^Very rare, but occurs. See Pericarditis. 

Alimentary Canal. — 

TONGUE. — Occasionally shallow tuberculous ulcers, direct infection 
by sputum. Very painful. 

(ESOPHAGUS AND STOMACH. — Infections of great rarity. 

ANOREXIA. — ^Very early symptom ; especially for fats. Nausea 
and vomiting in later stages ; may follow cough. 

INTESTINE. — ^Diarrhoea is a frequent late symptom. May be due 
to .• (i) Intestinal catarrh — main cause. (2) Tuberculous ulcer- 
ation, usually in last few feet of ileum, but may be anywhere : 
most frequent site of secondary infection (in 75 per cent of post- 
mortems). Rarely perforates. (3) Amyloid disease. 


•For further details, ste Tubkrcolous Lary.vcitis, Pneumothorax, etc. 
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TUBERCULOUS PERITONITIS.— Rare in phthisis. 

FISTULA IN ANO. — Common : tuberculons origin. 

.Nervous System. — Organic lesions uncommon. Include : tuber- 

' culous masses, most frequently in cerebellum ; tuberculous 
^ meningitis. Hopefulness traditionally present in last stages 
('spes phthisica’). Neurasthenia and depression more common 
and may be troublesome. 

Genlto-urinary System. — Genito-urinary tuberculosis uncommon 
in chronic phthisis. Albuminuria may be : (i) Febrile ; (2) 

Amyloid disease ; {3) Rarely nephritis. Amenorrhoea common. 

Blood. — Secondary anaemia develops, but is not usually an early 
■symptom. Leucopenia in early stages ; Axneth count shifts to 
the left : polynuclear leucocytosis in later stages. 

Bones and Joints. — Secondary disease uncommon. Chronic arthritis 
not infrequent, ascribed to lowered resistance. 

Cutaneous System. — Pigmentation occurs occasionally : less 
frequent than with peritoneal tuberculosis. Pityriasis versicolor 
common. 

Amyloid Disease. — (i) Kidney : polyuria, albuminuria, casts. 

(2) Intestine ; diarrhoea. (3) Spleen and liver : enlarged. 

Concurrent or Secondary Infections. — ^Various bacteria, especially 
-pneumococci, streptococci, and Micrococcus catarrhalis, present 
in sputum. May cause toxic symptoms. 

DIAGNOSIS OF CHRONIC FULmONABY 
TUBERCULOSIS. 

The difficulty occurs in the early cases. 

Diagnosis rests on : (i) Symptoms and history ; (2) Physical signs ; 

(3) Sputum ; (4) Specific tests ; (5) Radiographs. 

In doubtful cases, patient should be under observation in bed. 

Symptoms. — Of greatest importance in diagnosis are : — 

Loss OF Weight, of strength, and of appetite. 

Cough, persistent. Sputum. 

H.aEMOPTYSIS. 

Night Sweats. 

Fever. 

Pulse. — Rapid. 

Symptoms similar to some of above occur in ; dyspepsia, 
neurasthenia, debility, early Graves’ disease with tachycardia, 
acidosis. 

Physical. Signs. — Earliest are : changes in breath-sounds, crepita- 
tions, and slightly impaired resonance at the apex. Slight signs 

■ must be accepted wilii special caution in absence of symptoms. 

Physical signs may be suggestive in many pulmonary lesions, 
e.g., asthma, chronic bronchitis, bronchiectasis, emphysema, 
fibrosis, neoplasms, pleurisy. 
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Tuberculosis — Chronic Pulmonary — Diagnosis, continued. 

Tubercle Bacilli in Sputum. — ^Presence is conclusive. Not always 
present, and absence does not exclude. When sputum is purulent 
in tuberculosis, bacilli nearly always present ; absence on repeated V 
tests is then against tuberculosis. 

Specific Tests. — ^Tuberculin tests possess objections : (i) Positive 

reaction is not proof of activity ; (2) Positive reactions may be 
dangerous. Mantoux’s intradermic test is best : inject o-i c.c. of 
1-10,000 old tuberculin (o-oi mgm.) ; red areola in 24 to 72 hours 
is positive (vesiculation and ulceration rarely in sensitive subjects). 
Negative reaction is against tuberculosis ; positive is of little 
value. Von Pirquet’s cutaneous test is of less value. 

The following tests have been abandoned : (i) Subcutaneous 

‘tuberculin reaction’ : Koch’s original method. (2) Wright’s 
opsonic index. (3) Calmette’s ophthalmic reaction. (4) Com- 
plement-fixation test. (5) Agglutination. Sedimentation test 
useless for diagnosis. 

Radiographs. — For diagnosis, must be interpreted in conjunction 
with symptoms and physical signs. Evidence as to activity often 
indefinite. Radiographs essential in observing progress and for 
decision as to operative measures. 1 

SCREENING. — Evidence of : (i) Lighting up of apex with inspiras./ 
tion ; (2) Restriction of movements of diaphragm. ^ 

FILM. — Exhibits extent of lesions, pleural effusions, pneumothorax. 
Evidence of activity from : (a) cavities (may show fluid level) ; 

(6) areas of consolidation. Pleural or annular rings are cavities. 
Heart shadow : often narrow and vertical. 

'ROOT SHADOWS’. — ^To be interpreted with caution, especially 
shadows radiating from hilum ; with increasing age, shadows 
normally present. Bronchial glands : often recognizable. 

GHON’S FOCUS. — ^May be visible in children. 

ASSMANN’S FOCUS. — Focus, about half-inch diameter, usually ' 
in subclavicular region, in early tuberculosis. 

ACCESSORY LOBE OF THE AZYGOS VEIN.— Forms comma- 
shaped shadow near sternum above third right rib. 

Note. — ^Tomography better reveals localized lesions. 

PROGNOSIS OF CHRONIC PULMONARY 
TUBERCULOSIS. 

Numerous features must be considered in forming a prognosis in 
an individual case, but in general : (i) Activity is more important 
than extent of lesions ; (2) Temperature is the best measure of activity j 
(3) Response to treatment is best guide to prognosis. 

Personal Features. — 

FAMILY INCIDENCE. — Unfavourable only with close relatives. 

AGE. — Infants and young children, bad. 

SEX. — No influence except in pregnancy. 

PHYSIQUE. — Poor physique bad. 
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TEMPERAMENT. — ^Adherence to treatment and after-care need 
patience and placidity. 

HISTORY. — Alcohol, syphilis, congenital heart disease: bad. 
Mitral stenosis appears favourable. 

OCCUPATION, 

Symptoms. — 

TUBERCLE BACILLI IN SPUTUM. — Absence is best prognosis, 
also disappearance under treatment. 

COUGH. — Disturbs sleep if persistent. 

TEMPERATURE. — Is guide to activity of disease. Persistently 
febrile in bed : bad. Afebrile working : best. 

H.<5EMOPTySIS. — ^Early streaks may .cause early diagnosis, gives 
better prognosis. Later profuse haemoptysis spreads disease. 

' PERSISTENT NIGHT SWEATS, EARLY ANOREXIA, TACHY- 
CARDIA, LOW BLOOD-PRESSURE, ALBUMINURIA.— 
Unfavourable. 

Physical Signs. — ^Activity more important than extent of lesions. 

CAVITIES. — (i) Dry cavities, even unclosed : may live many 
years. (2) Open cavities with purulent sputum and tubercle 
bacilli : life one or two years unless cavities become closed and 

I activity arrested. (3) Fibroid type with no toxic symptoms : 
many years. 

VITAL CAPACITY. — Is definitely lowered in pulmonary tuber- 
culosis. Best if : (i) nearly normal ; (2) improves under treat- 
ment ; (3) constant while leading ordinary life. 

SEDIMENTATION RATE. — Rate increased during activity. 
Assists as guide to progress. 

Complications. — ^Tend greatly to increase gravity. 

LARYNGITIS.— Serious. 

PNEUMOTHORAX. — If lesions e,xtensive, pyo-pneumothorax 
devolops and is fatal. Early spontaneous form : may be beneficial. 

PLEURAL EFFUSION, — ^Not unfavourable. 

CATARRHAL INFECTIONS. — ^Tend to spread infection, 

EPIDIDYMITIS. — Does not affect prognosis. 

MENINGITIS, PERITONITIS, ENTERITIS.— Fatal. 

PROPHYLAXIS. 

Prophylactic measures include : — 

1. Prevention of infection : (a) Human — disinfection, segregation. 

g pd treatment ; (d) Bovine : treatment of milk-supplies. 

2. Hygienic surroundings. 

Inoculation with B.C.G. Vaccine (Bacilli Calmette-Gu^rin). — ^Is a 
live vaccine from an attenuated strain. Three doses by mouth 
given to infants during first 10 days of life. Results at present 
uncertain. 
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TREATMENT OF CHRONIC PULMONARY 
TUBERCULOSIS. 

Measures of Progress. — Improvement indicated especially by^< 
changes in : — 

1. Temperature. 

2. Weight. 

3. Pulse. 

4. Physical Signs. 

5. Presence or Disappearance of tubercle bacilli in sputum. 

6. Radiographs. 

7. Sedimentation Rate. — Is useful in judging progress. 

General Treatment. 

Rest. — ‘Absolute rest’ in bed for all acute and febrile cases until 
temperature normal : allowed up when temperature normal for 
3 days. Place in bed with ordinary rest if temperature reaches 
99° when patient is up. 

Throughout treatment : one hour recumbent rest before lunch 
and dinner. 

Fresh Air.- — Windows in room open day and night, sufficient for j 
plentiful fresh air : not shut for cold or, rain, or fever, cough, ot^j 
other symptoms. Patient must never be cold, and must be warmly^ 
but not heavily clothed. 

Hospital or Private Home. — For early febrile cases ; in bed. 

Sanatorium. — For chronic cases and early cases after febrile period. 
Stay at least 6 months or until sputum free of bacilli. Routine 
to be continued subsequently. 

Diet. — Sufficient to cause gain in weight ; increase gradually to about 
3000 calories a day. Forced ieeding prejudicial. An ordinary 
diet is best and should be given even when patient is febrile. 
Insulin sometimes helpful. 

Gerson's Diet. — No salt even in cooking ; little carbohydrate. 

Gain in Weight. — Weekly gain desirable, 12 to 20 ounces ; 
may be more for first weeks of treatment, afterwards rapid 
gain inadvisable ; regulated by reducing milk. Too fat 
patients do badly. Final weight after treatment aims at 
one stone above previous best weight. 

Graduated Exercise. — Amount of exercise strictly prescribed. 
Commences with few yards on level, slowly, without talking : 
distance gradually increased ; then on slight incline. Further 
period of light work, as in a garden, systematically increased. - 
After many months' progress, walks may become 10 to 12 mileW 
daily. J 

Temperature. — Is guide to progress of exercise. After ’ 
rest of one hour following exercise, must not exceed 
98-6“ in rectum : if so, reduce exercise or return to bed. 
If temperature continues to rise after exercise, severe 
auto-inoculation has occurred. 
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Climate. — Main types are : — 

Sea .Coast. — Inadvisable for ordinary phthisis. Suitable for 
^ronic cases Avith laryngitis, bronchitis, or emphysema. 
Places : South Coast of England, Bournemouth, Torquay, 
etc. ; Florida ; Canary Islands, Madeira, West Indies. 

Dry, Warm Climates. — Very suitable for all types if sand and 
dust avoidable. Places : South California ; Algiers (Biskra) ; 
Egypt (Assouan, Luxor). 

Moderate Altitudes. — Woodlands. Numerous and easily 
accessible ; best for ordinary phthisis. , Places (among many 
equally good) : New Forest ; Scotch Highlands ; Adiron- 
dacks : Pyrenees. 

High Altitudes. — 

Suitable : Early afebrile or advanced quiescent cases. 

Unsuitable : Active stages wth fever, recent hemoptysis ; 
cases with emphysema, asthma, advanced fibrosis ; 
cardiac or renal complications. 

Advantages : Sunshine, pure air, equable temperature. 

Disadvantages ; Increased respiratory movements tend to 
produce emphysema, disadvantage on subsequent return 
to low level : also such movements may spread the 
disease in the lungs. 

Places (among many others) : Davos, St. Moritz, Arossa, 
Leysin, Colorado Springs, Arizona. 

Sea Voyage. — Only in complete convalescence. 

Tuberculin. — ^Use now almost abandoned. Considerable risk. No 
definite proof of benefit in any form. 

Drugs. — ^No specific drugs kno^vn. Most useful are : — 

Cod-liver Oil. — Indications : (i) Full diet unobtainable (e.g., 
working men) ; (2) Weight not being gained on full diet. 
Give small dose, 3 j to after meals ; stop if causing 

nausea ; combines well with malt. 

Malt Extract. — Good effect in weak digestion. 

Arsenic. — Specially if anaemia marked. 

Special methods of Treatment. 

Operative measures. — (i) Artificial pneumothorax ; (2) Evulsion 
or crushing of phrenic nerve ; (3) Thoracoplasty ; (4) Apicolysis. 

Artificial PneumothoraK. — 

INDICATIONS. — (i) Unilateral disease \vith pyre.via after several 
weeks in bed or "with renewal of signs of activity on getting up or 
moving ; (2) Repeated haemoptysis ; (3) Selected bilateral cases 
with activity mainly in one lung. Not specially indicated in 
eaurly cases and with favourable progress, but maj'’ be employed. 

Oleothorax. — Dangerous owing to subsequent infection. 

CONTRA-INDICATIONS.— Extensive bilateral disease. Emphy- 
sema or cardiac complications (dangerous). Impracticable with 
old dense adhesions. 
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Tuberculosis — Chronic Pulmonary — ^Treatment, continued. 

AMOUNT OF AIR AND REFILLS.— When needle is in pleural 
space, oscillations of manometer register the negative pressure : 
normally -lo to -5 mm. water. Allow to enter sterile air, 200 to« 
300 c.c. : note pressure. In first week repeat about three times :A 
initial intrapleural pressure will be about i cm. higher each tim^T. ‘ 
Then lengthen intervals between injections progressively to 
I, 2, and 4 weeks: volume of air about 500 c.c. each injection. At 
each injection raise pressure 4 cm. above commencing pressure. 
After three months, pressure about +20 cm. water, being sufficient 
to collapse lung against spine. Should not exceed +25 cm. 
Subsequently interval between injections about six weeks, 
watching physical signs of pneumothorax. 

RESULTS. — ^Very successful in selected cases. Continue refills for 
3 years : then allow to expand if condition satisfactory. Note : ■ 
Pleural adhesions always, form after expansion, and collapse 
cannot be repeated. 

ADHESIONS.— Prevent effective collapse. Cut by electrocautery 
through thoracoscope. 

DANGERS. — Death from pleural shock : very rare ; anaesthetize 
pleura fully. 

Evulsion or Crushing of Phrenic Nerve. — Paralysed diaphragm 
rises : causes basal collapse, also some relaxation at apex, thus' 
aiding closure of a cavity. Crushing causes temporary paralysis 
for 6 months (sometimes useful before thoracoplasty). 

Thoracoplasty. — Consider in suitable cases if artificial pneumo- 
thorax impracticable. Gives permanent collapse. 

Apicolysis. — Parietal pleura is separated from chest wall and collapse 
over a local area of disease produced by introduction of paraffin 
or similar substance. 

f 

Sanocrysin. — ^Double thiosulphate of gold and iron. Value still 
under discussion. Effects most promising in : (i) Chronic cases 
in indolent stationary stage ; (2) Symptoms lost under treatment 
but tubercle bacilli still present. Initial dose : intravenous 
injection 0-05 gm. in sterile saline solution ; increase gradually 
about weekly intervals to 0*25 gm. (or rarely i gm.). Reactions : 
rfever, albuminuria, diarrhoea, skin ; may be severe, especially 
dermatitis (may be fatal). 

Treatment of Symptoms and Complications. 

Fever. — Should rarely be interfered wth directly : best treated by 
rest {see General Treatment). Above 103“, tepid spongingv. 
may relieve. In later hectic stages, reduction of temperature^ 
usually fails lo improve patients. All drugs to be used -with 
caution : best — ^phenazone, acetanilide, quinine. 

Night Sweats. — Sponge at bedtime with vinegar and water or 
with alcohol (Eau-de-Cologne) : rub dry. Pill of ext. belladonnas 
gr. and zinc. oxid. gr. ij to iij rarely effective. 
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Coug'h.. — Routine use of expectorants prejudicial. Loose cough, 
bringing up sputum, is beneficial. 

INEFFECTIVE COUGH. — Trochiscus glycyrrhizse (Brompton 
cough lozenge) is valuable : — 

B. Ext. Glyc3rn:hizaE! gr. iij j Troch. Acacia gr. x 

Olei Anisi 11^ ss | 

Occasionally. 

Or sedatives : morphia or heroin : — 

E Lig. Morph. Hyd. I Syr. Limonis n\xx 

Acid. Hydrocyan. Dil. Ilj^iij | Glycerinum ad 5j 

Or. 

Heroin gr, (for linctus see Bronchitis). 

DRY HACKING COUGH. — Often under patient’s control. Patient 
taught to hold breath and urged to restrain cough. 

MORNING PAROXYSMS. — Sputum often tenacious. Saline 
mixture often useful : — 

E Sod. Bicarb. gr. x 1 Spt. Chloroform! HIx 

Sod. Chlor. gr. iij ] Aq. Anisi gjs 

In hot water : on waking. 

Gastro -intestinal Disturbances. — Change of diet. 

ANOREXIA. — Bitters before meals, or mixture : — 

I E Sod. Bicarb. gr. xv 1 Em. Chloroformis nix 
Tr. Nuc. Vom. n\v I Inf. Gent. Co. ad gj 
Acids sometimes effective : also pepsin ferments or bismuth. 
Reduced diet may be necessary ; raw meat juice is then valuable. 

DIARRHCEA. — Should never be neglected : often troublesome and 
rapidly debilitating. 

Light Diet. Warmth to abdomen and extremities. Bed if 
necessary. 

Drugs. — Dover’s powder, bismuth, or starch and opium enema. 

Pain. — If muscular from strain of coughing, rub with liniment of 
aconite, belladonna, and chloroform. 

Insomnia. — ^\Varm drink at night. Sedatives for cough. Mild 
hypnotics. 

Dyspnoea. — Rarely severe, except in late stages or verj' rapid 
progress. Stimulants, e.g., ammonia and ether. 

Cavities. — Special indications : — 

1. CAVITY FOUND ONLY BY RADIOGRAPHS (annular or 

pleural rings). — ^No special indication for treatment. 

2. CAVITY IN EARLY TUBERCULOSIS.— Artificial pneumo- 

thorax. Cavity may heal under general treatment. Thoraco- 
plasty not immediately indicated. 

3. OPEN CAVITY CONTAINING PUS. — Artificial pneumo- 

thorax : if prevented by adhesions, thoracoplasty ; collapse 
is essential. 

For haemoptysis, pneumothoraoc, laryngitis, and other complications, 
see under respective systems. 
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IV. TUBERCULOSIS OF THE LYMPHATIC GLANDS. 

{Scrofula. Tuberculous Adenitis.) 

Etiology. — 

age. — M ost common in children, but no age immune. 

PREDISPOSING FACTORS.— Catarrh of mucous membranes^'^ 
(rt) Enlarged tonsils, adenoids, carious teeth (adults), for cervical 
glands ; (6) Whooping-cough, measles, for bronchial glands. 

Two physical t3^es formerly emphasized : (i) Tall, slight, 

intelligent, with clear skin ; (2) Thick-set, coarse and dull. 

Site. — Cervical glands most common, often no other lesion: especially 
from three to ten years : in infancy, often deeper glands and 
more widespread. 

Morbid Anatomy. — Ordinary changes of tuberculosis modified by 
histology of glands {see Histology of Tuberculosis, p. 135). 
Tubercles commence in cortex : gland enlarges ; on section gray 
tubercles visible. If very early may be none visible, but 
microscopically foci of epithelioid cells and leucocytes. 
Tubercles increase, distinction between medulla and cortex 
lost, and usual changes follow, viz. : (i) Fibrosis. (2) Caseation. 

(3) Calcification. Often proceeding simultaneously. Gland 
on section in such stages is pale and homogeneous with 
caseous areas, gritty in places, and with capsule thickeneiSr 
Also (4) Softening ; common in superficial glands, producing 
‘ cold abscess ’. Periadenitis common, adherence to other 
glands and structures. Thus termination may be : (i) Calci- 
fication, especially deep glands ; (ii) Dry caseous mass with 
fibrous capsule ; (iii) Softening and rupture. 

Spleen may be enlarged. 

Noticeable Features. — In tuberculous adenitis : (i) Local char- 

acter, often confined to one series of glands, e.g., cervical ; 
(ii) Spontaneous healing common, e.g., calcified mesenteric 
glands ; (iii) Frequent suppuration, especially in cervical glands ; 
(iv) Glands may be long quiescent, and then cause acute 
miliary tuberculosis owing to adhesion to, and infection of, 
blood-vessels, and subsequent spread of tuberculosis through 
the blood. 

Local Tuberculous Adenitis. — Of palpable glands, cervical group 
is most common scat, then axillary ; glands of groin rarely. 

CliRVlCAL. — Espcciallj'^ glands in posterior cervical tiriangle ; 
commencing in glands at level of jaw, spreading down neck 
(.Mipcrficially and deeply), then glands above clavicle, and axillary 
glands. Submaxillary glands common. Usually larger on one 
-side than the other. 

Symptoms. — Anaimia, slight pyrexia if progress rapid. 

I’jiYsiCAL Signs. — In early stages, glands discrete ; later form 
an .'iflherent mass from periadenitis : subsequently adherent 
to skin, and finally soften and rupture if untreated. 

.\’o/r.— J^alpate cervical glands from behind. 

I’ltoGREss. — Slow, often persist many years. Death rare. 
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MEDIASTINAL. — Common site, bifurcation of trachea, on right 
side. 

Symptoms. — Cough, paroxysmal and brassy (not unlike 
whooping-cough). Also wasting, anorexia, slight fever. 

Physical Signs. — Absent or indefinite unless large mass. May 
be : (i) Dullness over manubrium sterni ; (ii) Distended 

veins in neck ; (iii) Venous hum over clavicle, audible only 
on retracting head (ascribed to pressure on veins) ; (iv) Signs 
of pressure on bronchi. May produce epituberculosis. 

Radiograph. — Shadow may be distinct. 

Progress and Sequel.®. — (i) Healed calcified glands or 
quiescent encapsulated caseous glands are common post 
mortem, (ii) Acute miliary tuberculosis : through adhesion and 
discharge into vessels, (iii) Infection of the lung or pleura : 
i.e., pulmonary tuberculosis. Hilum or base of the lung may 
be ^ected earliest : usually in children. Rare are : (iv) 
Pressure on vessels or nerves (recurrent laryngeal), (v) Per- 
foration into bronchi, trachea, oesophagus. 

TABES MESENTERICA. — ^Mesenteric and retroperitoneal glands 
affected. Mostly in childhood. Often primary, but may be 
associated with tuberculous peritonitis, either as cause or effect. 

Symptoms. — ^Wasting and debility. Puny limbs. Diarrhoea 
' rarely absent. Fever moderate. Abdomen distended and 

hyper-resonant. Glands may form large mass, usually to 
right of umbilicus, but palpation often difficult owing to 
distension. Occasionally fatty stools from pressure on 
lymphatics. Glands very rarely suppurate and rupture. 
Calcified quiescent caseous glands frequent at autopsies. 

Generalized Tuberculous Adenitis. — Not common. Widespread 
tuberculosis of lymphatic glands : other tissues little or no 
affection. Deep glands most involved, retroperitoneal, mesenteric, 
and bronchial, but superficial groups may also be affected. Maj' 
be great enlargement. Spleen may be palpable. Temperature 
high but irregular. Constitutional symptoms severe but often 
indefinite. Polynuclear leucocytosis may be marked. Death 
from cachexia or, in children, not uncommonly tuberculous 
meningitis. 

Diagnosis of Tuberculous Glands. — In children usually simple, 
in adults often difficult. Diagnosis from : — 

HODGKIN’S DISEASE. — Chief diagnostic difficulty : important 
oiving to prognosis. Note ; (i) Glands remain discrete : in late 
stages may be some adhesions from periadenitis, but never 
adherent to skin and never soften. (2) Spleen usually palpable. 
Definite diagnosis impossible without microscopic section of gland. 
PYOGENIC ADENITIS. — Secondary to septic focus on scalp, etc. 
GLANDULAR FEVER. — ^Enlargement transient. Lymphocytosis. 

' SYPHILIS. — Enlargement general and usually slight : subsides 
ivith antisyphilitic treatment. Wassermann reaction positive. 
Other signs of syphilis. 
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Tuberculosis of the Lymphatic Glands — Diagnosis, continued. 

SECONDARY MALIGNANT DEPOSITS. — Primary growth else- 
where. Microscopic section. 

BLOOD DISEASE^ — ^Examination of blood. 

LYMPHOSARCOMA. — Rapid growth and early adhesions. 

Rare are — • ' 

CYSTIC HYGROMA. — Congenital. \ Flnctnation, No surrounding 
BRANCHIAL CYSTS.— Position. ) glands. 

Blood Changes. — Leucopenia with relative lymphocytosis, similar 
to Hodgkin’s disease. In generalized form, polynuclear leuco- 
cytosis, both in absolute numbers and relative percentage. 

Spleen. — Occasionally but not usually palpable. (In Hodgkin’s 
disease enlarged in over 70 per cent.) 

Treatment. — 

REST IN BED. — Absolute if any pyrexia : especially with deep 
glands. 

EARLY STAGE, GLANDS DISCRETE 

1, Remove Local Infection. — Teeth, tonsils, and adenoids. 

2. General Treatment. — Sea air, especially Margate or a 

voyage. Tonics, cod-liver oil. ,n 

GLANDS SOFTENING OR INCREASING after three to six 
months' treatment. — Aspirate : operation may be necessary later. 
X RAYS. — Have undoubted therapeutic effect, but need care. 
TUBERCULIN.—Now abandoned. 

V. TUBERCULOSIS OP THE PERITONEUM. 

{Tubercttlous Peritonitis.) 

Etiology. — • 

AGE. — Specially in young children ; frequent up to 20 years : then 
becomes progressively less frequent, but occurs at all ages, 

SEX. — In adults, commoner in women than men owng to infection 
from Fallopian tubes. 

MODE OF ORIGIN.— 

1. No cause found, i.e., primary tuberculous peritonitis. Rare, 

especially in adults. Tubercle bacilli of bovine type in 
50-S0 per cent, hence milk accepted as origin, bacilli 
passing through mucous membrane without causing lesion. 

2. Tuberculous mesenteric glands present: disseminate bacilli. 

3. From Fallopian tubes : common cause in women. 

.t. Pulmonary tuberculosis: sputum swallowed ; rare. ' 

Occasional origins and associations . — 

5. Pleura (and rarely pericardium) may be also aflected : 

constituting polyorrhomenitis. 

6. Primarj' tuberculosis of intestine. 

7. Occasionally from the vcsicul® seminales. Not uncommon 

with ovarian tumours. 
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Morbid Anatomy. — Gray tubercles may be present on the peri- 
toneum in acute miliary tuberculosis, pulmonarj' and generalized, 
also in chronic pulmonary tuberculosis, and on peritoneal surface 
of tuberculous ulcers of the intestine. In the more widespread 
disease clinically constituting * tuberculous peritonitis the 
: followng tissues may be concerned : — 

PERITONEUM. — ^May be : (i) Tuberculous masses in peritoneum, 
often caseating : the omentum is frequently involved, (ii) Peritoneal 
adhesions bet\veen coils due to fibrosis, (iii) Difluse peritonitis ; 
tubercles scattered over peritoneum ; specially associated with 
ascites. 

MESENTERIC GLANDS. — As in tabes mesenterica. (See p. i6s.) 

INTESTINAL MUCOUS MEMBRANE.— Often but not always 
tuberculous : affects symptoms but not physical signs. 

Xtesults of Lesions. — The changes just mentioned may e?dst and 
coexist to varying extents ; and depending upon this are the 
follomng common results ; — 

1. PRESENCE OF AN ABDOMINAL TUMOUR.— May be 

i. Omentum. — Tuberculous and ' rolled up * : palpable, lying 

across abdomen, near umbilicus : common. 

ii. Sacculated Exudation. — Due to combination of effusion 

and adhesions between coils ; position usually central, 
and may simulate ovarian tumour. 

iii. Enlarged Glands. — May form large masses, 

iv. Intestinal Coils. — ^Thickened. Rarely palpable. 

V. Pascal Accumulations. — Extremely common, from intestinal 
obstruction and interference ivith peristalsis. Removed 
by enema. 

Failure to feel masses subsequently found at operation may 
be due specially to (a) Ascites, (6) Tympanites. 

2. ASCITES. — Specially with diffuse peritonitis : also affected by 

enlarged glands in hilus of liver. 

3. ADHESIONS BETWEEN COILS from fibrosis.— May be 

extreme : tuberculous ulceration of intestine may lead to 
perforation into another adherent coil, or to formation of 
localized abscess. 

4. FISTUL.®. — Jlay form from extension and caseation of tuber- 

culous masses ; usually at umbiltcus : may be facal if also 
ulceration and adhesions of intestine. 

5. TYMPANITES. — Due to: (i) Peritoneal adhesions in chronic 

cases ; (ii) Loss of tone in acute cases. 

Clinical Groups. — Two types : (a) Ascitic ; (6) Plastic. Inter- 

mediate forms common. 

a. ASCITIC TYPE.— Characterized by large amount of fluid. 

‘ b. PLASTIC TYPE. — Commonest. Amount of fluid small. Tumours 
and irregular masses common. Two groups : — 

1, Ulcerative or Caseous. — ^Tuberculous masses in peri- 

toneum : caseation may result in abscesses and fiecal 
fistula* : some fibrosis and matting of intestines. 

2. Fibrous.— ’Adhesions between coils marked : little fluid. 

Verj’ chronic intestinal obstruction may result. For 
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Tuberculosis of the Peritoneum — Clinical Groups, continued. 

extreme forms, see Chronic Proliferative Peritonitis 
and Hyperplastic Tuberculosis of the Ileoc^ecal 
Region. 

TABES MESENTERICA,— Masses of tuberculous glands. Otlierj 
changes slight. {See p. 165.) 1 


Symptoms. — 

MODES OF ONSET.— (i) Rapid, i.e., acute tuberculous peritonitis : 

In ascitic form ; abdomen may fill in three days : pyrexia. 
(Probably rapid dissemination of bacilli.) {2) Insidious : In 
ulcerative form : common : gradual malaise for months, (3) 
Obscure and chronic : Fibrous form. 

SYMPTOMS.— 

Slight General Disturbance. — Weakness, loss of weight, 
pallor. 

Fever. — Variable. In commoner chronic cases slight, about 
100“, either continuous or at intervals : frequently sub- 
normal. In acute form often 103° to 104°. 

Gastro-intestinal Symptoms. — Usually no vomiting or 
nausea. Constipation, if no ulceration of intestine. Diar- 
rhoea, if intestine ulcerated : generally only looseness : may ■ 
be offensive stools. j 

Pain. — Usually slight : may be paroxysms due to obstruction;^ 
Tenderness on pressure. 

Pigmentation, — Abdominal, or even general, pigmentation 
not uncommon. Buccal mucous membrane is unaffected 
(c/. Addison's Disease). 


Physical Signs. — ^’^ary with t3qje : intermediate forms frequent. 

ASCITIC TYPE.- — Abdomen greatly distended, shifting dullness in 
the flanks. Adhesions may cause sacculated exudations in more 
chronic cases. 

PLASTIC TYPE. — (i) Ulcerative form : common variety : abdomen 
moderately distended, with characteristic doughy feel : no visible 
peristalsis : may be no other signs, but commonly indefinite 
masses, from omentum, glands, or tuberculous matter between 
coils, (ii) Fibrous form : ill-defined, may be palpable tumour, 
irregular coils, rolled-up omentum, or fsecal accumulations, 
(iii) Palpable tuberculous glands {tabes mesenterica) : tumour 
central or near cascum, usually fixed, outline irregular, hard. 

Liver and spleen may be palpable. 


Course. — In unfavourable cases, progressive wasting with increasing 
abdominal signs. 

Complications. — See Results of Lesions, above, Antsmia, rarely 
mcgalocytic and resistant to all treatment, may develop ic 
extreme ulcerative forms. 




Prognosis,— -Good, generally, in plastic type and also in ascitic type 
if fluid diminishes with rest. Bad : (i) Under a years ■. tubercu- 
losis nearly .always becoming generalized. (2) With tuberculous 
ententis. {3) After formation of fa:cal fistulas. (4) Tuberculosis 
elsewhere. 
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Diagnosis. — 

IN CHILDREN. — Difficult in early stages : suggested by : (i) 
Loss of weight, or failure to gain properly ; (2) Occasional pyrexia • 
(3) Bowels varying between constipation and diarrhoea. Later : 
diagnosis easy. Ascites rarely due to other cause. 

IN ADULTS. — Often difficult. Diagnosis from : — 

Ovarian Tumour. — ^No fever, no shifting dullness, outline 
definite, tumour usually central, no disease in lungs, pleura, 
or Fallopian tube. 

Cirrhosis of Liver. — History and appearance of patient ; 
cytology of fluid on paracentesis if shifting dullness ; edge 
of liver may be palpable. 

Miliary Cancer with Ascites. — Cytology of fluid. 

ACUTE FORM. — From pneumococcal peritonitis and appendicitis 

PERITONEAL FLUID. — ^Lymphocytes (see Pleural Fluids). 

Treatment, — 

GENERAL. — Complete rest in bed until afebrile and symptoms and 
physical signs are subsiding. Many weeks or months. Fresh air. 

DIET. — Full diet with fat. In diarrhoeal cases, milk diet. 

LIGHT TREATMENT. — Applications to abdomen. 

TONICS. — Cod-liver oil. If ansemia, syrup of the iodide of iron. 

DIARRHOEA. — -Check with Dover's powder, or with bismuth or 
chalk with tr. opii. Modify diet. 

ASCITES. — If extreme, paracentesis, repeated if necessary. Lapar- 
otomy of doubtful value, but occasional improvement (not in 
plastic type). 

Mercury ointment of doubtful value. 


VI. TUBERCULOSIS OF THE ALIMENTARY CANAL. 

LIPS. — ^Very rare. Occasionally ulcers from infection by sputum. 
TONGUE. — Occasionally ulcers present in later stages of phthisis. 
Tuberculous sputum may infect crack and ulcer form. 

Character of Ulcer. — On dorsum or edge : usually small : 
irregular edge and gray floor : may be multiple : extremely 
painful. 

Diagnosis. — ^Tuberculosis of lungs or larynx present. Diagnosis 
' from : (i) Syphilis : Wassennann reaction. (2) Cancer : 

excise portion and examine. 

Treatment. — Paint with cocaine before meals. 

SALIVARY GLANDS . — See Diseases of the Salivary Glands. 
PALATE. — Only by direct extension. 

TONSILS. — Groups: (i) Tuberculous ulceration. Rare. Infection 
from sputum. Never primary. (2) Enlarged tonsils : micro- 
scopically, tubercles found. (3) No macroscopic or microscopic 
tubercle, but inoculation produces tuberculosis in animals. 
Frequency still doubtful. 
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Tuberculosis of the Alimentary Canal, continued. 

PHARYNX. — ^By extension from the larynx [see Tuberculous 
Laryngitis). v.. 

CESOPHAGUS. — Of doubtful occurrence. 

STOMACH. — Of doubtful occurrence. Immunity ascribed to. 
acidity of contents. 

FISTULA IN ANO. — Common in phthisis. 


VII. TUBERCULOSIS OF THE INTESTINES. 

(Tuherculous Enteritis and Colitis.) 

Groups. — (i) Primary, (2) Secondary to phthisis •, (3) Secondary to 
tuberculous peritonitis. A specif type is hyperplastic tubercu- 
losis 0/ the ileocescal region. 

JKCorbid Anatomy, — 

SITE. — Ileum, caecum, and colon. Most commonly at end of ileum. 
Commences in Peyer's patches and solitary follicles. Lymphoid 
tissue undergoes tuberculous changes, swelling, caseation, soften- 
ing, and ulceration. 

Character of Tuberculous Ulcer.— (i) Shape : spreads 
transversely round gut by lymphatics--and blood-vessels ; may/' 
encircle it. (ii) Walls and edges : thickened and raised but 
not undermined (contrasting with typhoid ulcer), (iii) Floor : 
caseous, often shows miliary tubercles ; (iv) Peritoneal sur- 
face : thickened, and miliary tubercles present. All layers 
are involved. Ulcers may be multiple. 

Primary Intestinal Tuberculosis. — Extremely rare except in 
children. Infection by milk ; bovine bacilli in 80 per cent. 

Sy»ipt0}>is ; (i) Irregular bo%vels, diarrhoea or constipation ; 

(ii) Pj'rexia ; (iii) Pains ; (iv) Wasting. Recurrent attacks 
may occur, closely simulating appendicitis. 

Rarely diagnosed until sequelae appear, or with tuberculosis 
in lungs or meninges. 

Secondary Intestinal Tuberculosis. — Due to swallowing sputum. 
Present in 50 to 70 per cent of autopsies in phthisis. 

Scquelm. — (i) Perforation and perito 7 iitis ; uncommon owing to thick- 
ening of peritoneum and formation of adhesions, (ii) Localized 
abscess formation : following perforation, (iii) Stenosis of intestine: 
may result from fibrosis and cicatrization of healing ulcer ; irv 
small intestine with fluid contents obstruction may be slight, (iv), 

1 iiberculosis of mesenteric glands and peritoneum : common iiT*'^ 
primary type, (v) Hajmorrhage ; very rarely serious, but is 
occasionally fatal. 

Symptoms. — 

PRIM;S.R\ T\PE. In children. Fever, irregular bowels, wasting: 
may be palpable glands. 
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SECONDARY TYPE. — ^Diarrhoea in course of phthisis, but -this 
may also be due to catarrh or lardaceous disease. 

Ttiberch bacilli are present in stools in both forms. 

'rTreatment. — See Diarrhcea in Pulmonary Tuberculosis (p. 163). 

JlHyperplastic Tuberculosis of the Zleoosecal Region {Tuber- 
culous Ceecal Tumour'). — Uncommon but important condition. 
Great thickening of the muscular and subserous coats : walls 
may be one inch thick : lumen greatly diminished. In rare 
cases may affect sigmoid or small intestine. 

PATHOGENESIS. — The condition may be allied to Crohn’s disease, 
merges into Chronic Proliferative Peritonitis (q.v.), and the 
tuberculous origin of the group is uncertain. 

TYPES. — (i) Definite tumour in right iliac fossa, ' tuberculous 
caecal tumour ' : usually vertical, hard, fixed, and tender. {2) 
General thickening in right iliac fossa but no definite tumour : 
as in recurrent appendicitis. Faecal fistula may form. 

SYMPTOMS. — Attacks of pain in right iliac fossa, irregular diar- 
rhoea and constipation, pyrexia, and wasting. 

DIAGNOSIS.— From :~ 

Cancer. — Difficult even at operation. Duration lohger than 
in cancer, usually two or tiiree years, but may be longer : 
age generally’ under forty years. 

Appendicitis. — Second t3rpe especially simulates appendicitis : 
diagnosis before operation may be impossible : accounts for 
certain cases of obstinate faecal fistulae seen after appendix 
operations. Tubercle bacilli may be present in discharge 
or even in stools. 

Diverticulitis. 

TREATMENT. — Operation, lateral anastomosis, and removal of 
tumour if possible : complete removal of all tissue is not essential. 

Vin. TUBERCULOSIS OF TKE LIVER. 

Raire. Occurs in various forms : — 

1. MILIARY TUBERCULOSIS. — Common in acute miliary tuber- 

culosis. Tubercles in capsule and tissue : usually scanty and 

very minute, especially in tissue. 

2. SOLITARY TUBERCLE. — ^Tuberculous mass. Very rare. 

3. TUBERCULOUS PERIHEPATITIS AND CIRRHOSIS.— 

Occurs ivith chronic proliferative peritonitis. No absolute 

proof of tuberculous origin. 

4. TUBERCULOSIS OF GALL-BLADDER AND BILE-DUCTS.— 

Very rare. Occasionally recorded with gall-stones. 

IX. TUBERCULOSIS OF TBiE PLEURA. 

Very common. May be : — 

I. PRIMARY. — ^No history or evidence of previous pulmonary or 

glandular tuberculosis. But probably present. 
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Tuberculosis of the Pleura, continued. 

2. SECONDARY.— Evidence of previous pulmonary tuberculous 
disease. May occur without obvious cause, or after artificial 
pneumothorax, or attack of coughing rupturing a focus irty 
the lung. 

TYPES OF PLEURISY.— ' 1 

a . Dry Pleurisy. 

b. Chronic Adhesive Pleurisy, — A ssociated with fibroid lung, 

c. Pleurisy with Effusion, 

Pleurisy with Effusion. — 

1. EFFUSION SEROUS (or rarely haemorrhagic). — For physical 

signs and treatment, see section on Diseases of the Respira- 
tory System, 

2. EFFUSION SERO-PURULENT OR PURULENT {tuberculous 

empyema ). — 

Treatment. — (i) Aspirate and replace fluid removed with 
air ; (a) Lavage ; (3) Thoracoplasty later. 

Prognosis. — Serious, especially occurring ' with pneumo- 
thorax. 

3. EFFUSION PURULENT WITH MIXED INFECTION {tuber- 

culous empyema ), — / 

Organisms. — Streptococcus, staphylococcus, anaerobic, 
With gross pulmonary disease and often bronchial fistula. 
Treatment, — Resection of rib, drainage. Thoracoplasty 
later. 

Prognosis. — Serious, 


X. TUBERCULOSIS OP THE BRAIN. 

Occurs as; (i) Acute miliary tuberculosis, viz., tuberculous menin- 
gitis ; (z) Solitary tubercle : produces symptoms of cerebral tumour : 
the meninges are usually affected to some degree. {See Intracranial 
Tumours,) 
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Section I . — Specific Infectious Diseases, continued. 


B. NON-BACTERIAL FUNGUS INFECTIONS. 


CHAPTER XXI. 

ACTINOMYCOSIS. MADURA DISEASE. 

ACTIN03VIYC0SIS. 

Chronic granulomatous lesions, tending to suppurate, produced by 
the Streptothrix actinomyces, or * ray fungus 

Occurrence in Nature. — Occurs mainly in cattle, horses, and man : 
occasionally in pigs. Summary of main differences between 
cattle and man : (i) Cattle. — Especially affects jaw and tongue, 
causing large, hard swellings ('woody tongue', ‘big jaw') ; 
very chronic, formation of much granulation and fibrous tissue, 
j, Clubs numerous and Gram-positive, filaments less definite. 
(2) Man. — ^More rapid, greater tendency to suppuration and less 
to granulation-tissue formation ; swellings smaller and less hard ; 
microscopically, clubs fewer or absent and Gram-negative, fila- 
ments numerous. 

The following paragraphs refer to occurrence in man, except where 
specially noted. 

The Parasite. — A streptothrix, characterized by true branching 
(hence not bacterial) : probably allied to B. tuberculosis. 

MORPHOLOGY. — Pleomorphous. Three elements present in 
tissues ; — 

Filaments. — ^Thin : length indefinite : true branching. Gram- 
positive. In old colonies often dense and irregular staining. 

Spores or Gonidia. — Gram-positive. Coccic forms : can 
reproduce filaments. 

Clubs. — Hyaline swelling of extremity of a filament, producing 
structureless, pear-shaped body : may form a ring at edge 
of colony : probably defensive against phagoc3d:es. In man, 
often absent, often Gram-negative. (In cattle, numerous and 
Gram-positive.) 

CHARACTER OF PUS. — From an abscess pus is thin, greenish- 
yellow, containing small clumps, size of a pin's-head, visible to the 
naked eye, usuaUy yellow, and formed of the streptothrix. (Old 
pus may be thicker.) 

Examination of Pus. — Pick out clump and place on microscope 
glass : tease or squeeze clumps flat between cover-slips, stmn 
with Gram or carbol-thionin. Branching filaments easily 
recognized. 
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Actinomycosis — ^The Parasite, continued. 

CULTIVATION. — Difficult. Anaerobe. (J. H. Wright and others.) 

MODE OF INFECTION. — Formerly supposed to be present on 
grain, especially barley. Proof of anaerobic nature now rendersV 
this doubtful. Probably direct infection from animals. Stil^; 
under discussion. ( 

Changes produced in Tissues. — Chronic inflammatory reaction, 
little granulation tissue : spreading suppuration : mainly fila- 
mentous forms. In dense tissues more granulation ; in soft tissue, 
e.g., liver, more pus formation. 

Clinical Characteristics. — Usually in males, commonly connected 
with cattle. Three chief sites, possibly corresponding to paths 
of infection 

1. JAW AND NECK. — Chronic unilateral swelling of jaw and neck ; 

later superficial abscesses on skin, which discharge pus. Mode 
of infection : probably through carious tooth or tonsil. Forms 
50 per cent of cases, 

2. INTESTINAL. — Especially appendix, also caecum and large 

intestine. Great tendency to spread in various directions : to 
peritoneum, forming abscesses between coils ; to abdominal wall, 
causing superficial oedema and abscesses ; to retroperitoneal, 
retrocaccal, and perirectal tissues. Occasionally in oesophagus.^ 
Infection : probably with food. 

Symptoms. — Depend on site: septic phenomena, chronic 
appendicitis, often indefinite nature. Includes about 20 per 
cent of cases. 

3. PULMONARY. — ^Various types of chronic pulmonary disease : 

(a) Chronic bronchitis ; {b) Resembling miliary tuberculosis ; 
(c) Bronchiectasis, fibrosis, foetid bronchitis. Great tendency 
to involve pleura, ribs, sternum, and thoracic wall, forming 
abscesses. Infection : respiratory, or possibly from neck, 
oesophagus, or abdomen. 

Symptoms, — Irregular p5nrexia, cough, wasting, sputum which 
may contain streptothrix. Physical signs often unilateral, 

METASTASES and formation of secondary abscesses occur in 
many directions, possibly by leucocytes engulfing filaments. 
Of importance are : — 

Liver. — Not uncommon : characteristic 'honey-comb' appear- 
ance, containing pus. 

Cerebral Abscess (in head cases). 

Skin infections have been recorded. Also kidneys, etc. 

Diagnosis. — Depends on identification in pus, tissues, or sputum of 
the causal streptothrix, viz., branching filaments or clubs. 
Agglutination test of value. Suggestive: (1) Association ivith-v, 
cattle and horses ; (2) Chronic pyasmia ; (3) Character, of pus : 
fairly clear with pin-head masses. 

Prognosis.— Depends on extent of spread and on site : (i) Jaw and 
neck : recovery' usual. (2) Intestinal : prognosis fair, (3) Pul- 
monary' : fatal. Alway's prolonged. Tendency to recurrence 
after apparent cure : but rare after two years' freedom. 
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Treatment. — Combined surgical and medical : — 

SURGICAL. — Treat on general principles : usually impossible to 
remove focus entirely. 

'MEDICAL. — Potassium iodide in maximum doses (gr. xl to lx 
daily) for many months. 

X rays in superficial forms. 

Variations. 

Aerobes.-— Certsdxi strains isolated from human cases have been 
aerobic : in general less serious than anaerobes, and recovery may 
occur from pulmonary infections. 

Aciinobaciilus. — A small Gram-negative aerobic bacillus has been 
isolated from cattle in conditions resembling actinomycosis but in 
which no filaments were present. 

MADURA DISEASE. 

(Madura Foot. Mycetoma.) 

A chronic granuloma, practically confined to the foot, and charac- 
terized by great enlargement, formation of cavities, and discharge of 
granules. Due to infection with various fungi. Very prevalent in 
India and other parts of the tropics. Foot almost invariable site of 
^flFection. Rarely hand. 

^Clinical Description. — Extremely chronic: progress very slow. 

INCUBATION PERIOD. — Experimentally, lo to i6 days. 

ONSET. — Swelling on foot : irregular nodular character : slowly 
softens in centre : discharges granules. 

PROGRESS. — Great enlargement of foot : numerous sinuses and 
cavities : caries of bone. Gradually destroys all tissues. No 
tendency to heal or to become cured. Death from exhaustion 
after many years. Internal lesions never occur (unless terminally). 

CHARACTER OF GRANULES. — Granules are present in cavities : 
larger than in actinomycosis : collections form definite nodules. 
Two varieties occur : — 

1. Pale. — Is a streptothrix : morphologically resembles actino- 

mycosis, but is distinct, aerobic, does not liquefy gelatin, 
no effect on animals. 

2 . Black. — Is a hyphomycete (J. H. Wright). 

Treatment. — ^Excision or amputation. Potassium iodide valueless. 
X rays : good results recorded. 
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Section I . — Specific Infectious Diseases, continued. 


C. PROTOZOAN INFECTIONS. 


CHAPTER XXII. 

MALARIAL FEVER. 

Conditions due to infection with certain specific protozoa conveyed 
by bite of mosquitoes, and characterized by fever, often periodic and 
controlled by quinine ; occasionally by malignant fatal forms ; and 
by a chronic anaemia and enlaurgement of the spleen. 

Geographical Distribution, — Almost universal where warmth 
and water exist together. Animals are not infected. 

THE PARASITE. 

Four definite species exist in man : (i) Benign tertian — Plasmo- 
dium vivax ; (2) Ovale tertian — P. ovale ; (3) Quartan — P. inalarieef ' 
(4) Malignant tertian or subtertian — P. falciparum. 

The life cycle has two stages : (i) Intracorpusculav. Asexua , 

Recurrent cycles in human body, Man is the intermediate host. 
(2) Extracorpuscular. Sexual. Single cycle in the mosquito, 
which acts as the definitive host. 

1. Cycle in Human Body. — Intracorpuscular and asexual. 

The principal characteristics are : (a) Recurrent asexual cycles 

which take place in the red corpuscles ; (6) The production of 
sexual cells, of which the further development only takes place 
in the mosquito. 

Cycle is commenced by entry of protozoon into red cells. Chief 
stages in cycle and groui;h of protozoon are : — 

1. THE PROTOZOON may enter the red cells either as : — 

Sporozoite. — Introduced by mosquito bite, adheres to and 
penetrates a red cell (primary infection). Or : 

Merozoite. — Spore produced in human cycle penetrates red 
cell (recurrent cycle). 

2. 1 ROPHOZOITE. — Growth of amoebulaj within red cells, Proto- 

zoon grows in size, exhibits amoeboid movement, pigment 
appears as granules and increases in amount, forming from 
hsemoglobin. 

Morphology (Leishman and other Romanowsky stains) .— ' 

i. Shape very variable : in earlier stages often ‘ ring forms ’. 

ii. Protoplasm stains blue. 

iii. Intense red chromatin in nucleus. 

iv. Dark pigment (haemozoin). 

I itll-grotvn parasite" no amoeboid movement : roughly round. 
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3. SCHIZONTS. — Stage of sporiilation. Protoplasm divides into 

segments, into wWch the red chromatin scatters : pigment 
collects in centre. Red cell ruptures, dispersing the spores or 
so-called 'merozoites”: pigment enters leucocytes. 

4. MEROZOITES (spores). — ^Round : about 2 p , : protoplasm stains 

blue : red chromatin in nucleus. Spore attaches to and enters 
red cell, and a fresh cycle commences. 

GAMETOGYTES — SeJmaL cells. 

Certain trophozoites become seicual cells, developing no further 
in man. Two forms : (a) Macrogametocytes : female cells. 
{b) Microgametocytes : male cells ; smaller. 

Varieties of Parasite. — ^Main differences in human stage : — 

1. BENIGN TERTIAN. — Plasmodium vivax. 

Cycle : forty-eight hours. 

Trophozoite : ' ring ’ forms of various sizes. Growing forms 
irregular. Active amoeboid movements. Hasmozoin ; fine, 
light brown granules. Outline indistinct. 

Red cells : enlarged, pale, may be basophilic degeneration. 
Schfiffner's dots : often present in red cell containing proto- 
zoon in middle stages ; stain pinkish. 

Pigment; fine, light brown gi^ules. 

In fresh blood : active amoeboid movements in earlier stages. 
' Outline indistinct. 

Schizont; 'rosettes', 15 to 20 regularly arranged spores. 
Gametocyte : resemble large round or ovoid fully-grown para- 
sites. Females larger than males, stain deeper, pigment 
coarser, central nucleus. Larger than red cells. 

2. OVALE TERTIAN. — Plasmodium ovale. 

Cycle ; forty-eight hours. Resembles P. malariee, but gameto- 
cytes oval. 

3. QUARTAN. — Plasmodium malariee. 

Cycle : seventy-two boms. 

Trophozoite ; as benign tertian, but movement slight, outline 
distinct, and pigment coarse, dark brown granules. 

Red cells : unaltered in size and appearance. No Schiiffner's 
dots. 

Schizont : ‘ daisy-heads ', 6 to 12 regularly arranged spores. 
Gametocyte ; as benign tertian, but smaller than red cell. 

4. SUBTERTIAN [Mstivo-autumndl). — P. falciparum. 

Main distinctions from previous forms are ; — 

1 . Sporulation and great portion of cycle takes place almost 

entirely in internal organs, especially spleen. In peri- 
pheral blood, parasites scanty and are mainly sexual 
- * ‘crescents’ and asexual ‘ring forms'. 

2, Gametocytes are ‘ crescentic ’, not resembling the asexual 

forms. Only appear in blood after 7 to 10 days’ fever. 
‘ Crescents ’ ; distinct outline, pigment and chromatin 
in centre remains of red cell often visible, Male form is 
' fatter, stains lighter, and has pigment more scattered 

than female. 
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Malarial Fever— The Parasite, continued. 

Other differences : — . , , 

Cycle : uncertain. Probably forty-eight hours. 

Trophozoite: chiefly as small / rings’. Full-groivn foriiia., 
smaller than red cell. Actively amoeboid. Pigment :| 
scanty dark granules. 

Red cells : shrivelled and dark. No Schuffner’s dots. 

Maurer’s dots : larger, less regular, stain violet. 

Schizont (in spleen) : 6 to 20 small irregularly arranged spores. 


2. Cycle in Mosquito. — Extracorpuscular and sexual. 

Cycle commences from gametocytes taken into stomach of feeding 
mosquito : asexual forms from human blood take no part. (The 
earlier stages will occur in a drop on a microscope slide.) 

1. DEVELOPMENT OF GAMETOCYTES.— 

Male cell : vibratile movements of pigment granules become 
visible, then flagella are extruded forming ‘flagellated body’. 
The ‘flagella’ are long, thin, often with a bulbous end, and 
have a deep red chromatin core covered with protoplasm ; 
they are spermatozoa, ‘microgametes’, and not true flagella. 
Female cell : maturation occurs by separation of portion of \ 
nucleus, resulting in a ‘ macrogamete ’. ' 

In subtertian type, first stage is conversion of crescent into 
sphere. ^ 

2. IMPREGNATION OF FEMALE MACROGAMETE.—' FlageUa ’ 

become free, enter and impregnate female gametes. The 
resulting cell has power of movement, the ' travelling vermicule ' 
or zygote. 

3 . PENETRATION OF STOMACH WALL.— T/»e ‘oocysV. The 

zygote penetrates the mucous membrane, settles beneath it, 
acquires a definite wall or sporocyst, and thus forms the ‘oocyst’. 

4. FORMATION OF SPOROZOITES.— The ‘oocyst’ grows by 

division into numerous cells (sporoblasts), and these further 
divide, until finally the oocyst, now 60 ii in diameter, is full of 
fine spindle-shaped ‘sporozoites’, staining blue, with central 
chromatin nucleus. It ruptures, and the sporozoites reach 
the salivary glands of the mosquito, and thence, on biting, 
pass into human body, causing infection and commencing 
human asexual cycle. 

Duration of cycle. — ^For subtertian variety twelve days. For others, 
seven to ten days. Mosquito in interval is not infective. 


The Mosquito. — Genus Anopheles is sole host of malarial parasite : 
numerous species exist, in America and Europe especially 
A . maculipennis. Culex, the common mosquito in houses, breeds 
in tanks, etc., near dwellings : when resting, one pair of legs\ 
is elevated above body, a definite distinction from Anopheles. 
Anopheles breeds in sluggish streams and small pools : activity 
is confined to night. 

Note. — Female mosquitoes only are blood-suckers : males 
feed solely on vegetable juices. Range of flight is very 
limited, not exceeding one to two miles. 
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MORBID ANATOMY. 

Mortality is due to pernicious forms, chronic cachexia, and rarely 
-^J:llptu^e of spleen : common acute malaria is not fatal. 

^ PERNICIOUS FORMS (nearly always P. falciparum). — Spleen 
' moderately enlarged and very soft. Pigment present in spleen, 
liver, brain, bone-marrow. Capillaries in all sites contain para- 
sites and pigment ; may be completely obstructed. 

In cerebri type, numerous parasites in small cerebral vessels, 
and in algid fype, in intestinal vessels. 

MALARIAL CACHEXIA. — (i) Aneemia severe ; (2) Spleen, very 
large — 5 to 10 pounds ; (3) Liver usually enlarged ; (4) Pigment 
in large amounts in spleen, liver, kidneys, and intestines, causing 
a slaty appearance. Definite nephritis and cirrhosis of liver may 
be present. 

The Blood. — 

A. ACUTE FORMS OF MALARIA. — (i) Malarial parasites. 

(2) Red cells : number reduced. Earlier paroxysms may 
cause large reduction, but effect of individual paroxysm 
becomes less on repetition. Heemoglohin reduced in propor- 
tion to red cells. (3) Leucocytes : Leucopenia with relative 
lymphoc3d:osis. Large mononuclears increased. (May be a 
leucocytosis during paroxysm.) (4) Pigment : Brown, yellowish, 
or black : in clumps or various shapes ; free in blood or in 
phagocytic leucocytes. May contain or be free from iron. 
Schfiffner’s dots in red cells, only in tertian infections : altered 
haemoglobin. Maurer's dots in subtertian infections : origin 
doubtful. 

B. MALARIAL CACHEXIA, — Changes of a secondary anaemia. 

(i) Red cells : reduced, often 2,000,000 per c.mm. Hemoglobin 
reduced and colour index low. (2) Leucocytes : Leucopenia 
with relative lymphocytosis. Parasites usually scanty, may 
need prolonged search. Pigment generally slight. Schiiffner’s 
dots may be present in red cells. 

Pathogenesis. — ^Little understood. Febrile paroxysm coincides wth 
sporulation and is ascribed to toxins srt free. Anaemia results 
from destruction of red cells by parasite, the haemoglobin being 
' the origin of the pigment. 

CLINICAL VARIETIES AND FEATURES. 

Can be based upon : (A) Type of fever : (i) Regular, intermittent ; 
's.(ii) Irregular, remittent; (iii) Continuous and pernicious forms. 
\&) Type of parasite. Both unsatisfactory : thus, malignant tertian 
^casionally produces regular paroxysms, and benign tertian aijd 
'quartan may, though rarely, produce remittent and pernicious 
’ forms. 

CLASSIFICATION. — ^Manifestations considered under follou-ing 
fii»aHingR : (i) Benign and ovale tertian fever. (2) Quartan fever. 
(3) Subtertian fever : {a) Regular intermittent form ; (b) Irregular 
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(i) Unconscious twelve to twenty-four hours, then recovery : 

(ii) Frequently fatal ; (iii) Recovers consciousness, followed 
by a second and fatal coma ; common, {b) HyperpyrexiaV 
type. Temperature during paroxysm continues to rise 
may be mania ; then coma and death. Often d.iagnosed as i; 
‘heat stroke', (c) Sudden coma; resembling apoplexy 
or epilepsy. Variable temperature, loi® to 103®. Usually 
previous malaria. Fatal in one to two days. Rare. 

ii. ALGID FORM.— 

‘Adynamic Type’. — Extreme prostration and weakness. Pulse 
feeble. Temperature often subnormal, or slight rise. Res- 
piration rapid. Vomiting common. Feels cold. Urine 
diminished. Death frequent : may be conscious to end. 
‘Choleraic Type’. — Similar, with extreme diarrhoea and 
vomiting. Parasites numerous in intestinal mucosa and 
vessels. 

iii. 'BILIOUS REMITTENT FEVER'.— Predominant symptoms: 

(i) Jaundice; {2) Vomiting of bile-stained fluid. Epigastric 
pain, hiccup, and haematemesis and haemorrhages common.'** 
Fatal if untreated. 5 

RARE SEQUEUE AND COMPLICATIONS.— 

Peripheral neuritis. / 

Hemiplegia : May occur (a) in comatose form, (d) at height of 
ordinary paroxysm. 

Amblyopia : In comatose form : usually transient. 

Conditions of acute ataxia, or of disseminated sclerosis : very 
rarely. 


4. Malarial Cacbexia. 

Occurs with' chronic malaria. Characterized by: (i) Anaemia; 
(2) Enlarged spleen. 

SYMPTOMS. — (i) Skin of grayish hue ; (ii) Symptoms of secondary 
anaemia ; (iii) Spleen greatly enlarged ; (iv) Fever, occasional 
rises. 

BLOOD. — Parasites scanty. See Morbid Anatomy. 

COURSE. — Amenable to prolonged treatment. 


5. Course and Prognosis. 

General Course. — ^Pauroxysms are controlled rapidly by quinine and 
certain synthetic drugs. 

Mortality. — In tertian and quartan infections : low ; fatalities ma5' 
occur in debility with complications and chronic malaria. In'* 
subtertian infections : Mortality often high in pernicious forms 
and blackwater fever. 

Relapses. — Frequent. With quinine and plasmoquine treatment 
about 20 per cent ; with atebrin said to be 10 per cent. Relapse 
often excited by chill, ill-health, operations, etc. 
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Latent Infection. — ^May be long interval without symptoms between 
relapses. Theories of latency include : (i) Small number of 
parasites persist, undergoing normal cycle, and increase suddenly 
— probable ; {2) Sexual forms linger in spleen, etc., and 

suddenly sporulate — ^improbable. 

r^iduration of Liability to Relapses. — In benign tertian : usuaUy 
I year, or up to 4 years. Ovale : short period. Quartan : 
persistent, 6 years or longer. Subtertian: up to years 
(Manson-Bahr) . Malaria is a self-limited infection. 

Immunity and Re-infections. — Natives acquire partial immunity 
after repeated infections in childhood. Re-infection otherwise 
occurs readily. 

Complications. — Nephritis in quartan infections. Other diseases 
may coexist : e.g., enteric, pneumonia, dysentery. 

6. Therapeutic Infections. 

Value in treatment of dementia paral}rtica now established (see 

also Dementia Paralytica) . Benign tertian in general use : many 

fatal cerebral cases with subtertian. 

Methods of Infection. — (i) Bites of infected A. maculipennis. 

' (2) Inoculation of malarial infected blood : (a) Intravenous, 0-5 

to 2 c.c. ; (b) Subcutaneous, 2 to 4 c.c. Note ; risk of syphilis. 

Course of Fever in Therapeutic Infections. — Inettbation period : 
4 to 25 days. Paroxysms are of normal type : may be pre- 
ceded by remittent fever. Termination : may cease spontane- 
ously after eight or more paroxysms ; may relapse. As routine, 
is terminated therapeutically after twelve paroxysms : [a) Infected 
by inoculation of blood : cure usually rapidly controlled by 
quinine ; rapid and permanent by 3 to 10 gm, ; relapses rare. 
(6) Infected by mosquitoes ; many relapses on above dose, but 
cases are finally cured with few exceptions. 

Infected persons are infectious in malarial districts : retain 
under observation until free from parasites for 3 weeks. 

Information from Therapeutic Infections.^ — Among numerous 
important observations the following may be noted : — 

1. Incubation Period. — Very variable in different persons with 

same infection. Inoculation of blood : (a) Intravenous, 
4 to 8 days ; (i) Subcutaneous, 6 to 25 days. Mosquito 
infections : 7 to 20 days. 

2. Onset of malaria often commences with remittent fever 

for a week or more before paroxysms commence. 

3. Infection from single mosquito may give quotidian paroxysms. 

4. Virulence from same infection varies greatly in different 

persons. 

5. Tolerance. — In 50 per cent, spontaneous cessation after 8 

paroxysms : attempts at re-infection may fail. Initial 
infection never fails with infected mosquito, but may with 
inoculation, especially with previous malaria. 

6. Pure gametocyte infections do not produce malaria. 
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7. Bach type retains its own characters permanently. 

8. Quinine Prophylaxis. — Quinine administered 5 days before 

and 7 days after infection does not prevent malaria, but/ 
if continued 10 days after infection is preventive. 

Conclusion : Quinine has no effect on sporozoites intrc/- 
duced by mosquito or on trophozoites : effect com- 
mences at stage at which protozoon can begin to 
cause symptoms. 

DIAGNOSIS. 

DIAGNOSIS FROM;— 

1. Other tropical fevers, e.g., kala-azar. 

2. Enteric fever. Clinically may be impossible. 

3. Tuberculosis, with hectic temperature. 

4. Severe forms from : heat stroke ; hmmorrhage ; yellow 

fever. 

5. Chronic forms from other causes of large spleen and anaemia. 
METHODS OF DIAGNOSIS.— 

1. Presence of malarial parasites. 

2. Therapeutic test : an intermittent fever resisting quinine is 

not malaria. 

3. Periodicity of fever (not conclusive). Enlarged spleen. 
EXAMINATION OF BLOOD FOR PARASITES.— 

{Note. — ^Examination most valuable shortly before a paroxysm 
is due, and not during height of attack, when sporulation 
has lately occurred, except for malignant forms. Quinine 
should be withheld in doubtful cases until blood has been 
taken, unless urgent.) 

1. Fresh blood. A drop on a slide under a cover-slip ringed 

with vaseline. Needs experience. 

2. Film of blood stained by a Romanowsky method. 

3. Ross's thick film method. A drop on a slide : dried : red 

cells carefully hmmolysed with distilled or tap water : 
dried, and stained by Romanowsky method. (Rapid and 
efiective if parasites scanty.) 

Species of Plasmodium. — ^Malignant tertian is proved by presence 
of ‘crescents’, and strongly suggested if ‘ring forms’ are 
numerous. (See also Varieties of Parasite, p. 177.) 
BLOOD. — See Morbid Anatomy. 

TREATMENT. 

Quinine is a true specific remedy. Most reliable method is by regular"' 
doses. Mode of action doubtful. (See Therapeutic Infections 
above.) Action on gametes (sexual cells) none or very slight, but none 
develop if treatment is early. 

Cinchona Alkaloids. — Other cinchona alkaloids are cheaper than 
quinine and can control malaria, e.g., ‘ cinchona febrifuge ’ ; useful 
for treatment of large numbers of simple forms of malaria. 
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General Treatment.— Rest in bed. Much fluid. Light diet. 
Bowels open (calomel and salines). 

Cold Stage. — ^Hot blankets and warmth. 

Collapse. — Stimulants, brandy, etc. 

Hyperpyrexia. — Cold baths. Ice-water enema. Ice to head. 

Great Restlessness, and in Choleraic Form. — Opium. 

Quinine. — 

PREPARATIONS. — Best are : (i) Bisuipbate : cheap and effective. 
(2) Bihydrochloride : very soluble and best for injections. 
' Euquinine ' (ethylcarbonate) is tasteless, and useful for children : 
similar dosage : some good authorities doubt its efficiency. 

METHODS OF ADMINISTRATION.— 

By Mouth. — Effective except in special circumstances. Ad- 
minister in solution preferably, but most tablets are absorbed. 

Intramuscular Injections. — ^When vomiting prevents oral 
administration, and in resistant cases. Absolute asepsis is 
essential of skin, syringes, etc., owing to frequency otherwise 
of abscesses and tetanus. Dissolve quinine in absolute 
alcohol and add sterile water or saline (Iljxx). Inject into 
gluteus maximus. 

Intravenous Injections. — In urgent cases, especially cerebral 
and algid forms. Inject gr. xv in 10 to 20 c.c. normal saline. 
Risk of cardiac failure from rapid fall of blood-pressure : 
hence add adrenalin, also inject slowly, one to two minutes. 
Some danger. 

Other Methods. — Subcutaneous : absorption slight o^ving 
to formation of coagulum. Rectal injection : absorption 
slight. 

TERTIAN AND QUARTAN PAROXYSMS.—Dosage : By mouth, 
gr. X t.d.s. for 4 to 7 days until fever ceases. Then gr. x twice a 
day for two weeks. Then gr. x once a day for two and a half 
months. 

SUBTERTIAN PAROXYSMS.— Dosage ; By mouth, as above. 
With severe forms, gr. x intramuscularly per diem until controlled ; 
then by mouth. 

PERNICIOUS FORMS. — Intravenous injection : once usually 
effective ,' repeat within few hours if necessary. 

MALARIAL CACHEXIA. — Remove to non-maJarious locality. 
Quinine, if parasites present. Good food, and fresh air. Arsenic, 
iron, and strychnine tonics. 

INTOLERANCE. — For vomiting, alkalis or tr. iodi ; if it con- 
tinues, give by injection. Hydrobromic acid of doubtful value. 

PREGNANCY is not a contra-indication. 

LATENT CASES. — Prolonged treatment rvith quinine. 

Plasmoquine. — Specially effective in subtertian infections, 
' crescents ’ disappearing in 4 or 5 days, against several weeks 
with quinine. Toxic s3nnptoms include : cyanosis and intestinal 
disturbances, also methsemoglobinuria resembling mild blackwater 
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Malarial Fever — ^Treatment, continued. 

fever ; risk lessened by giving sugar. Used as plasmoquine- 
compound, containing o-oi gm. plasmoquine and 6-125 gm. 
quinine. Dosage : 2 tablets daily by moutli for one week, then -- 
interval of 4 days ; repeat for 4 or 5 courses. 

Atebrin. — Yellow powder soluble in water. Urine becomes yellow. 
Acts on schizonts, not on gametocytes. Most effective in sub- 
tertian infections ; relapses reduced. Toxic symptoms : yellow 
staining of skin (temporary) ; colic ; dreams and cerebral excite- 
ment. Dosage i tablet o-io gm. by mouth (swallow whole) 
t.d.s. on full stomach for 10 days. May be combined with quinine 
treatment. Expensive. 

Atebrin musonate under trial for intramuscular injections ; 
effective, but toxic (safety not yet confirmed). 

Prophylaxis. — ^Malaria can be brought under control : accomplished 
by Ross in Ismailia, by Gorgas and others in Panama Canal zone 
and in Havana. 

Prophylactic measures include : — 

1. Breeding sites of mosquitoes destroyed by drainage, destruc- 

tion of shallow pools, etc. 

2. In large areas : kerosene poured on pools and shallow 

streams, and banks smeared with insecticide. 

3. Destruction of Anopheles in houses. 

4. Isolation of malarial patients and infected persons, to prevent 

infection of mosquitoes. 

5. Prevention of mosquito bites: screened houses, mosquito, 

nets over beds, Wellington boots, etc. 

QUININE PROPHYLAXIS. — Persons entering a malarial district 
take 10 gr. daily. Does not prevent infection [see Therapeutic 
Infections), but mitigates symptoms and reduces liability to 
blackwater fever. 

Estimation of Prevalence or Endemic Index of a District.— 

Many individuals, especially native children, show few symptoms. 
Prevalence estimated by : [a) ‘ Parasite rate ' : percentage in whom 
parasites are present. (6) Ross’s 'spleen rate’ : rapidly per- 
formed and is of sufficient accuracy. 


CHAPTER XXIII. 

BLACKWATER FEVER. 

[Malarial Hcsmoglobinuria. Hcewoglobinuric Fever.) 

An acute condition produced by malarial infection, characterized 
pyrexia, hemoglobinuria, bilious vomiting, and jaundice, with 
rigors and frequently diminution or suppression of urine. 

The immediate cause is great hemolysis of red cells. All grades of 
malarial hemoglobinuria are probably of similar origin, degree of 
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severity varying, the inost extreme constituting blackwater fever as 
here described. The title 'blackwater fever-' is retained as being in 
common use. 

'^^elatxon to IVCalaria. — Occurs only in persons previously resident 
in endemic areas of subtertian malaria for at least six months and 
usually two or more years. Is result of repeated attacks of or 
continuous infection with subtertian malaria. (Benign tertian 
infection may also be present.) 

PRESENCE OF MALARIAL PARASITES DURING ATTACK.— 
If examined before attack, parasites are nearly always present : 
rapid disappearance during attack watched on many occasions. 
Rarely present, or very scanty, after first twenty-four hours : 
due to dissolution of red cells which have contained and been 
damaged by plasmodia. 

RELATION TO QUININE. — ^Attacks are almost invariably 
preceded by irregular administration of quinine insufficient to 
cure infection. Few authentic cases recorded \vithout previous 
administration of quinine. May occur after atebrin. 

Note. — Quinine without malaria can, though rarely, cause 
hasmoglobinuria, but not to extent or with symptoms of 
blackwater fever. 

Theory of Pathogenesis. — Destruction of red cells is due to 
hsemolysin in blood : dissolution of red cells occurs in circula- 
tion, producing haemoglobinaemia. 

ORIGIN OF H-ffiMOLYSIN. — ^Destruction of red cells repeatedly 
occurs in recurrent attacks of malaria ; disintegrated products 
of these red cells, altered by plasmodia, act like foreign blood, 
producing a hsemolysin as in a 'haemolytic serum'. 

Onset in Temperate Climates. — Attacks not infrequently occur 
on return to cooler climates : often within few days, not exceeding 
ten weeks (Manson-Bahr). Often follows large dose of quinine 
taken after an interval for recurrence of malaria or a chill. 

Morbid Anatomy. — 

SPLEEN. — ^Enlarged and soft. Active phagocytosis present. 

LIVER. — ^Enlarged and soft. Often degenerated. 

KIDNEYS. — ^Tubules contain debris and caists. Epithelium little 
altered. 

Symptoms. — A chill, or dose of quinine, or both, may precipitate 
an attack. 

PRODROMAL SYMPTOMS.— Often a slight attack of malaria 
treated with quinine. In others : more vague— general malaise, 
- digestive disturbances, spleen painful, urobilin increased. May 
be none, until rigor and red urine passed. 

ONSET. — Characteristic symptoms usually commence suddenly. 
Onset with rigors in 50 per cent : often recurrent, several hours. 

Hemoglobinuria. — Urgent desire to micturate after a rigor ; 
dark urine passed. Duration of dark urine few hours to one 
day ; rarely exceeds two days. 
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Blackwater Fever — Symptoms, continued. 

Temperature. — 103° to 105" : irregular. May be 100° or ' 
lower. Falls as urine clears. 

Bilious Vomiting. — ^Much retching and epigastric pain. -‘j 
Icterus. — ^Within 24 hours of onset : becomes intense. / ’ 

General Symptoms. — Restlessness. Pain in loins. Grea't \ 
thirst. Exhaustion. Liver and spleen enlarged and tender. 

PROGRESS. — {a) Recovery. Urine clears, and temperature falls : 
sweats and then symptoms pass away, [b) Symptoms increase. 
Restlessness, rigors, high temperature. Thirst extreme. Hiccup 
serious. Urine diminished ; final anuria common : fatal 
termination. Blood-urea raised. 

DEATH from : (i) Cardiac failure — ^great exhaustion ; (ii) Anuria ; 
(iii) Hyperpyrexia. Coma or delirium common. 

Mortality. — ^About 25 per cent. 

Urine. — ^In early stages, amount increased and micturition frequent. 
On standing, separates into two layers : (i) Clear and dark. 
Gives spectroscope of oxy- and methaemoglobin. (ii) Large, dark 
sediment, consisting of much debris and casts. Albumin present : 

, almost solid on boiling. Bile rarely present. 

Blood. — Red cells reduced to 1,000,000. Hasmoglobin 20 per cent. 
Colour index normal. Red cells little changed, but 'shadow' ^ 
cells present. During attack ; polynuclears form go per cent 
of leucoc5d:es. During recovery : mononuclear increase, leuco- 
penia, nucleated red cells, punctate basophilia. 

Sequelae. — 

POST-HiEMOGLOBINURIC FEVER. — Occasional pyrexia fre- 
quent for several weeks : may end in hyperp)u:exia. 

RELAPSES. — Shortly after attack, quinine will often cause relapse. 

RECURRENCES. — Frequently occur : do not increase in severity. 

Diagnosis. — From: (r) Yellow fever; (z) 'Bilious remittent fever' 
of malaria. In blackwater fever, rigor, pyrexia, and hsemo- 
globinuria occur together at onset. 

Prophylaxis. — ^Residents in blackwater fever districts should take 
quinine regularly,' a.nd continue same dose for six months after 
returning to temperate climes. 

Treatment. — 

GENERAL MEASURES. — ^Absolute rest in bed. Large quantities 
of bland and alkaline fluid, by mouth, enemata, and subcutaneously 
(if vomiting). Glucose. Cardiac stimulants. i. 

ALKALIS. — Sufficient to keep urine alkaline (diminishes blockage'^' 
of tubules by haemoglobin products) — e.g„ pot. citrate gj every 
four hours. 

BLOOD TRANSFUSION. — If attack severe. 

SUPPRESSION OF URINE. — ^Fomentations to loins. Avoid 
diuretics. 
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QUININE . — Not to be given during attack, except on first day if 
parasites numerous (atebrin is recommended). 

After convalescence, patient should leave malarial districts and 
should not return : especially after a second attack. 


AMCEBIC DYSENTERY. 

{See Dysentery, p. 92.) 


CHAPTER XXIV. 


TRYPANOSOMIASIS. 

{Sleeping Sickness.) 

An infection by trypanosomes producing long-continued pyrexia 
and glandular enlargement and. if untreated, finally a prolonged 
fatal lethargic condition. 

History. — ^Progress in discovery of tr5^anosomes has been: — 

1. Non-pathological and in animals: Grtjby, 1843, in frogs; later 
others found in birds and fishes ; Lewis, 1878, in rats (T. lewisx). 

2. Pathological and in animals : i88o, Evans, in Surra, disease of 
horses {T. evansi) ; 1895, Bruce, in Ngana, tsetse-fly disease in 
S. Africa (T, bnicei). 

3. Pathological and in man : rgoi, Dutton— pathological nature not 
recognized ; 1903, Castellani, followed by Bruce and Nabarrc, 
in blood and cerebrospinal fluid of 'sleeping sickness’ (T. gam- 
biense). Other human pathological strains described : T. cruzi 
(Cruz and Chacas, 1909) ; T. rhodesiense (Stephens and 

Fantham, 1910) P- ^ 9 °)- . ■ 

Note.— This chapter refers to human trypanosomiasis or 

'sleeping sickness’. 

Distribution. — Gambia, Sierra Leone, and West Afnca were original 
districts of T. gambiense. From Congo spread to Uganda, causmg 
enormous mortality. Rhodesia subsequently became infected 
(r. rhodesiense). Both natives and Europeans susceptible. 

Mode o£ Infection. — ^Infection is conveyed only by tsetse fly (except 
by transmission of infected blood), of species : 

^ Glossina palpalis {T. gambiense). —Breeds solely on lake and 
river banks in bush or forest. In addition to man, brg 
game form a reservoir without production of symptoms. 
Possible other tsetse flies convey infection. . ^ . 

Glossina morsiians [T. rhodesiense). Prevalent m Rhodesia. 
Breed in any locality. 

Direct mechanical transmission by other biting insects can occur. 


I. 


2. 
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Trypanosomiasis, continued. 

Trypanosoma gambiense. — 

MORPHOLOGY. — Protozoa, subclass Flagellata. Stained by Leish- 
man’s or similar methods, possess following characteristics : — 

1. Unicellular : roughly fusiform shape : length about 30 fi 

breadth 1*5 to 3 (variable) : protoplasm stains blue and ^ 
contains two nuclei. 

2. Macro- or trophonucleus : near middle : stains purple-red. 

3. Micro- or kinetonucleus : near posterior end : small ; stains 

intense deep purple-red. 

4. Undulating membrane ; commences near kinetonucleus : 

margin stains purple : runs entire length, and is continuous 
■with 

5. Flagellum: at opposite end to kinetonucleus. Since progres- 

sion is usually in direction of flagellum, this is regarded 
as anterior end. 

In fresh blood : is actively motile, by movements of undulating 
membrane and flagellum. 

CULTIVATION. — In No'vy and McNeal’s medium (broth with tivice 
volume of defibrinated rabbit's blood). 

LIFE CYCLE. — ^Two phases : (i) In blood of vertebrate host (man 
or big game) ; (2) In gut of blood-sucking invertebrate host 
[Glossina). Life cycle and possibility of sexual stages at present 
incompletely known. 

In Glossina palpalis : Trypanosomes enter with sucked blood : 
reach gut. None on proboscis after forty-eight hours. After 
five to seven days none present in gut. Subsequent stages 
unknown, but reappear in gut (in small proportion of flies) 
in large numbers after eighteen to twenty-five days : whence 
reach salivary glands in position for infection. Thus until 
about the thirty-second day fly does not convey infection by 
biting. 

\T. lewisi in rat-flea, and also in cultures, passes through 
spherical stages resembling Leishmanics. Multiplication 
of trypanosomes can occur by amitotic division, longi- 
tudinally, commencing with kinetonucleus, flagellum 
dividing last : thus forming a rosette with numerous 
daughter--trypanosomes united by flagellum before final 
separation. Before di-rision breadth greatly increases. 

In all trypanosomiasis forms vary greatly in breadth, 
but it is unkno-wn whether these are sexual forms.] 

Trypanosoma rhodesiense. — Indistinguishable in man from T. 
gamhiense. In rat, produces stumpy forms with nuclei placed 
posteriorly in non-flagellar end. This resembles T. brticei^ \ 
May be a distinct species or a human strain of T. brticei, or T. 
gambiense transmitted through G. morsitans. 

Prophylaxis. — ^Three factors to be considered to prevent spread : — 
HUMAN HOST. — Pre'vention of movement of natives from infected 
to uninfected districts. Natives may carry trypanosomes in 
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blood with occasional pyrexia! attacks but without developing 
sleeping sickness ; hence isolation of all infected natives after 
examination (recognized by adenitis). 

^TSETSE FLY. — G. palpalis breeds on water banks : these can 
i be cleared. G. morsttans, however, breeds too ’ividely for attack. 
BIG GAME. — ^Big game acts as a reservoir, but the extent of its 
influence is uncertain. 

Morbid Anatomy. — Nothing distinctive except in brain, 

BRAIN. — Fluid increased : convolutions flattened. Often a term- 
inal purulent meningitis. 

Histology of Central Nervous System. — A characteristic 
meningo-encephalomyelitis, most marked at base of brain 
and medulla (Mott) : great infiltration of mononuclear 
• leucocytes in perivascular spaces, sufficient to interfere by 
pressure with circulation and hence mth nutrition of nerve 
cells. 

LYMPHATIC GLANDS. — Enlarged in early stages (pea to bean). 
Symptoms. — 

T. GAMBIENSE. — Incubation period : 2 or 3 weeks or less ; in 
animals 5 days. Two stages ; transition gradual. 

Stage i : Trypanosome Fever. — Onset gradual. Duration : 
several months, slow progress. Trypanosomes in blood and 
gland fluid, but not in cerebrospinal fluid. 

Fever. — Irregular. Continuous, intermittent, or remittent, 
or with apyrexial intervals. 

Pulse. — Rapid, 100 to 120. Respiration rapid. 

Lymphatic Glands. — General enlargement, especially in 
posterior cervical triangle.* At first painless, later hard 
and pamful. No suppuration. 

Eruption. — ^Transient pink circinate erythema on trunk. 
(Edema. — Local areas : face, ankles, etc. 

Spleen enlarged ; may be enormous. Also Liver. 

Deep hypercBsthesia, to blows (Kdrandel’s sign). 

General Symptoms. — Anaemia, tachycardia, debility pro- 
gressing to muscular weakness and apathy. Intellect clear. 
Stage 2: Cerebral Stage {’Sleeping Sickness'). — ^Trypano- 
somes in cerebrospinal fluid. Progress usually insidious and 
chronic : occasionally rapid. 

Expression becomes vacant and sad. Headaches. Tremors 
of tongue, and later of limbs. Glandular enlargement 
increases. Cerebration becomes slower: apathy and 
disinclination to work. Gait shuffling. 

Further Progress. — ^Drowsiness marked. Weakness increases 
until patient is bed-ridden. Emaciation rapid. 

Final Stage. — Patient is comatose. Lies on side with 
limbs flexed. Anaemia. Temperature subnormal : may 
be 92° or 94°. Death in lethargy or terminal purulent 
meningitis. 

Total Duration.— Often about a year, but may be much 
longer. 
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Trypanosomiasis — Symptoms, continued. 

T. RHODESIENSE— /«c«6fl<ton period: short, i to 2 weeks. 
Tends to be acuter and more rapid than T. gambiensc infection. 
Temperature higher. Glandular enlargement not so marke^ 
More resistant to treatment. 

Prognosis. — Without treatment, spontaneous recovery may ocfvrj 
in first stage, never in second. Many recoveries even in seCbnd 
stage under tryparsamide treatment : percentage at present 
uncertain. 

Diagnosis. — Suggested by general glandular enlargement. Confirmed 
by presence of tr3rpanosomes. Earliest : by puncture of lymph 
glands; trypanosomes present early in numbers. In blood, 
scanty; necessary to centrifugalize 10 c.c. citrated blood. In 
later stages in cerebrospinal fluid ; also lymphocytosis. •Blood: 
increased percentage of lymphocytes and large mononuclears. 

Treatment. — Modern arsenical drugs have cured many cases, especi- 
ally in early stages. 

TRYPARSAMIDE. — Only drug effective in second stage. Many 
recoveries in T. gambiense infections, but not all cases respond. 
Visual changes may occur, usually transient : but may be blind- 
ness ; also jaundice. Of little use in T. rhodesiense infections; ' 

Dosage. — Inject intravenously or intramuscularly : initf;?^-^ 

I gm. in 10 c.c. water; subsequently 2 gm. three times] 
weekly, to total of 24 gm. J 

GERMANIN (Bayer 205). — ^Most effective drug in early stage. , As 
also effective in T. rhodesiense infections. Little* use in second 
stage. May cause albuminuria, transient. 

Dosage. — Intramuscular injections, i gm. in 10 c.c. water. 
Repeat weekly up to 10 gm. 

If trypanosomes return, treatment may be altered from either of 
above drugs to the other. Tartar emetic also may be given 
simultaneously. Neocryl is under trial. 

ATOXYL. — ^Not so effective as above. Often causes optic atrophy. 

SOUTH AMERICAN TRYPANOSOMIASIS. 

{Chagas’ Disease.) 

An infection by Trypanosoma cruzi, producing acute pyrexia with 
glandular enlargement, and in survivors a chronic stage with insuffi- 
ciency of thyroid and other internal secretions. 

Trypanosoma cruzi. — Intermediate host is a bug. In man, try'joa- r 
nosomes in blood for about 2 weeks : then pass into interna’ ^ 
organs and assume leishmanial form, occasionally producing 
trypanosomes which enter peripheral blood. Animals are also! 
hosts (armadillo). 

Symptoms. — Infants of i year chiefly affected. Acute and chronic 
stage. Incubation period ; 8 to 10 days. 



LEfsiialANtAsig 


ACUTE STAGE. — Principal symptoms : (i) Pj-rexia ; (2) Th}Toid 
and superficial lymphatic glands enlarged ; {3) Qidema and 

effusions ; (4) Spleen and liver enlarged and tender. 

Acute stage may be fatal in one month, terminating with 
meningeal symptoms : may pass into chronic stage. 

CHRONIC STAGE. — Many groups of manifestations, including : 
(i) Myxoedema ; (2) Goitre and cretinism ; (3) Cardiac disturb- 
ances ; (4) Nervous symptoms, with paresis and mental changes. 

Treatsnent. — No specific treatment. Trj-panocidal drugs liave no 
effect. 


CHAPTER XXV. 


LEISHMANIASIS. 

{Kala-azar. Tropical Sore.) 

A group of diseases caused by flagellate protozoa of the genus 
Leishmaitia. Two divisions : (i) General Infections : {a) Kala- 
azar {Leishtiiania donovani — ' Leishman-Donovan bodies’) ; (6) Infan- 
tile kala-azar {i. infantum). (2) Dermal Infections : (n) Tropical 
sore {L. tropica ) ; [b) Espundia [L. brastliensts). 

KALA-AZAR. 

{Dum-dum Fever. Tropical Splenomegaly^ 

Characterized by irregular pyrexia, splenomegaly, and cachexia. 

Distribution. — Widely throughout Asia, also in Sudan and along 
shores of Mediterranean: in districts with considerable rain-fall. 

'.Parasite {Lcishmania donovani) : Leishman-Donovan Bodies. — 
Morphology. — In smears from spleen with Romanowsky stain : 
Small 'cockle-shaped’ bodies, about 2-5 to 3-5 /i : protoplasm 
pink or blue, and contains (a) small nucleus near periphery*, 
staining intense red ; (6) larger nucleus nearer centre, staining 
less deeply ; also usually vacuoles. In smears lie free, but in 
sections are mainly intracellular in larger endothelial cclL«, 
known as Leishman-Donovan bodies. 

Cultivation. — Cultivated in haimoglobin-agar (N N X medium), 
a motile flagellate organism develops. Resembles to some extent 
iTj-panosomata, but no undulating membrane. Life cycle incom- 
pletely known. . 

Occurrence in Body. — Distribution general, especially in spleen, 
liver, and bone-marrow. Also in blood in very small numlrrs 
in leucocytes. 


niED. 
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Leishmaniasis — Kala-Azar, continued. 

Mode of Infection. — Probably by sandfly, Phlebotomus argcntipes, 
but experimental infection of man never achieved. Natives have 
no immunity. Dogs occasionally suffer, but animals diflicult^^' 
infect (hamsters readily). 

INCUBATION PERIOD.— Long, but unknown. 


Symptoms. — Onset insidious or sudden with high fever. Principal 
symptoms : — 

1. Pyrexia. Irregular : may be day and night rise. Occurs 

in bouts of few weeks, "with increase of symptoms. 

2. Spleen greatly enlarged. Liver edge palpable. Abdomen 

becomes prominent. 

3. Loss of weight, sweats, and debility. Skin : dusky pigmen- 

tation. No adenitis. 

4. Anaemia severe. Blood : marked leucopenia. 

5. Diarrhoea. (Ulcers in intestine.) 

LATER, IF UNTREATED. — Ascites. Qidema. Diarrhoea. 
Haemorrhages from mucous membranes. Finally : death from 
exhaustion. Duration : about one to two years. 

UNDER TREATMENT WITH ANTIMONY.— Symptoms improve 
and weight increases. Cure is permanent. 

Diag-xtosis. — By symptoms, combined with, absence of malarial 
protozoa, confirmed by discovery of Leishman-Donovan bodids 
in spleen or liver puncture (preferably cultured). 

NAPIER’S ALDEHYDE TEST.— Add i drop formalin to i c.c. 
serum : shake and stand in room : serum at once turns viscid, 
and sets solid in few minutes. Useful for extensive examinations. 


idify 
;.c. Ji 


Mortality. — Formerly 80 per cent. Low with modern treatment. 


INFANTILE KALA-AZAB. 

Distribution. — Shores of the Mediterranean. Widespread. 

Characteristics. — ^Mainly in children, ages two to five years. Sym- 
ptoms as in adult form. Parasite named L. infantum, but 
indistinguishable from L. donovani. Dogs often affected, and 
may be canine strain. 

TROPICAL SORE. 

[Oriental, Baghdad, or Delhi Sore, Tropical Ulcer, etc.) 

An infective granuloma of skin and subcutaneous tissues, due to 

L. tropica. 

Parasite. — ^Present in juice from spreading edge of sore. Gro-v^ 
in hemoglobin agar (N N N medium) ; takes several weeks. 
Resembles L. donovani. 

Mode of Infection; — ^Infection conveyed by sandflies [Phlebotomus 
papatasii). 

INCUBATION PERIOD. — ^Very variable : weeks to many months. 
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Symptoms. — Cominences as small itching papule : on exposed 
sites. Gradually ulcerates and extends. No general dissemina- 
tion : lymphatic glands not affected. Ulcer closely resembles 
gumma. Lesions may be multiple. 

If untreated, heals in about a 3'ear, by granulation : much scarring. 

SOUTH AMERICAN DERMAL LEISHMANIASIS. 

[Esptmdia.) 

An infective granuloma u-ith tendency to secondarj' lesions of 

buccal and nasal mucosa. Occurs in South America. 

Parasite. — L, brasiliensis, indistinguishable from L. donovam. 

Mode of Infection. — ^Probabty conveyed bj' sandflies. 

Symptoms. — Commences as small papule, on arms or often on 
margins of ears : extends and may suppurate. Later, ulcers 
appear round margins of nose and moulli, extend, and cause 
destruction of tissue ; bone not affected. No general dissemina- 
tion. 

If untreated, death occurs from sepsis and exhaustion. 

GENERAL TREATMENT OF LEISHMANIASIS. 

Antimony Preparations. — Specific cure for all forms. Tartar 
emetic originally employed. Pentavahnt compounds now in use. 
Neostibosan : dosage — initial 0*2 gm., then 0*3 gm , intra- 
venously for 8 to 15 daj’S. Similar drugs under trial. 

RESULTS. — Spleen diminishes ; blood and general condition 
improve: parasites disappear. Mortality: about 10 per cent. 


196 


SPECIFIC INFECTIOUS DISEASES 


Section I . — Specific Infectious Diseases, continued. 


D. DISEASES DUE TO METAZOAN PARASITES^ 


CHAPTER XXVI. 

TREMATODE OR FLUKE INFECTIONS. 

(Distomiasis.) 

Four principal groups of fluke infections occur in man. Distribu- 
tion is conflned practically to tropical and subtropical regions, but 
persists in persons returning to cooler climates if untreated. 

1. Pulmonary Distomiasis {Endemic Hesmoptysis ). — 

A fluke, Paragonimus westermanii, size 8 to i6 mm. long by 4 to 8 
broad, present in lungs. Mainly in China and Japan. 

SYMPTOMS. — (1) Haemoptysis, slight or occasionally severe. 
(2) Cough. Condition often suggests tuberculosis. (3) Ova in 
sputum in large numbers : oval, about 100 x 50 fi. Cerebral ‘ 
abscess may occur. No specific treatment. 

2. Hepatic Distomiasis. — ^Many varieties of flukes. Man rarely 

infected. Cirrhosis of liver occurs, with ascites, etc. j 

3. Intestinal Distomiasis. — Intestinal flukes. 

4. Blood Flukes {Schistosomiasis). — See below, 

SCHISTOSOMIASIS. 

{Bilharziasis. Endemic Hcematuria.) 

A chronic infection by species of blood flukes, symptoms being 
produced by passage of ova into bladder or rectum, and in some 
forms by changes in the spleen and liver. 

The Parasite. — Sexes distinct: (i) Male, length ii to 15 mm. by 
I mm. broad, sides curved to form an unclosed cylinder (the 
characteristic gynescophoric canal), has two suckers, body 
covered by spinous prominences ; (2) Female, much longer but 
filiform. When young, sexes are separate, but at maturity 
female enters gynaecophoric canal of male, projecting at each 
end owing to greater length. Ovum oval : size 160 by 60 yw. 

LIFE CYCLE. — ^Leiper, 1916, determined extravertebrate stages. 

1. Parasites inhabit portal vein of man, grow to maturity-.:_ 

female enters gynascophoric canal of male, together migrat^ 
to smaller veins of bladder or rectum ; thinner female then | 
continues alone and deposits ova. 

2. Ova traverse tissues and reach bladder or rectum ; an embryo 

is now present in ovum. On reaching water an active 
embryo, covered -with cilia, escapes (miracidium). 



SCHISTOSOMIASIS 


197 


3. Miraddium penetrates a fresh-water . snail, reaches liver. 

forms sporocysts in enormous numbers, whence bifid-tailed 
cercarias escape into the water. 

4. Cercaria reaches skin or mucous membrane of man during 

washing or drinking, and penetrates, shedding its tail. 
Thence reaches portal vein, and attains maturity in about 
six weeks. Cercaria dies in forty-eight hours unless it 
finds a host. 

Length of Life of Parasite. — Can remain active and produce 
viable eggs for thirty years. 

TYPES. — ^Three types occur, with following differences : — 

1. Schistosoma hamaiohium or Bilharzia htsmatoiia. — (i) Ovum 

has a terminal spine ; (ii) Ova penetrate bladder (rarely 
rectum), causing hasmaturia, and appear in urine; (iii) 
Miracidium set free from ovum enters a snail, BulUnus 
contortus. Male worm covered ivith tubercles. 

2. Schistosoma mansoni. — (i) Ovum has a lateral spine ; (ii) Ova 

penetrate rectum and colon, causing blood in stools ; 
(iii) Miracidium from ovum enters a sn^, Planorbis boissyi. 
Male worm more coarsely tuberculated. Spleen and liver 
may be affected (Egyptian splenomegaly). 

3. Schistosoma japonicum. — (i) Ovum has no spine, but there 

may be a lateral knob ; (ii) Ova penetrate large and small 
intestine — ^never bladder; (iii) Miracidium enters a snail, 
genus Oncomelania ; (iv) Male worm has no tubercles. 

. Spleen and liver may be affected (Katayama disease). 

Distribution. — S. hamatobium and mansoni infections ; Widespread 
throughout North and South Africa, parts of India, and other 
countries : in Egypt, probably 80 per cent of population affected. 

S. japonicum infection : Valley of the Yangtze-kiang, Japan, 
Philippines. 

Mode of Production of Symptoms. — Some constitutional disturb- 
ance when parasites reach maturity, possibly due to toxins. 
Characteristic bladder and rectal symptoms due to passage and 
deposition of ova, and sequel®. 

Morbid Anatomy. — Ova passing through tissues act as foreign 
bodies, causing irritation and fibrosis. On bladder wall form 
prominences, often near trigone, from collections of ova, many 
becoming calcified. Subsequently, cystitis and papillomatous 
growths of bladder and ulceration occur, and suppuration round 
bladder : occasionally malignant tumours. Equivalent changes 
in rectum and female genital organs, with papillomatous groivths. 

"■ Ova also occur in kidney and other tissues. 

S. Hsematobium Infection. 

Symptoms. — 

INITIAL STAGE. — ^Four to ten weeks after infection. Constitu- 
tional disturbances, fever, abdominal pain, cough, diarrhosa, 
urticaria. Interval of months or years before bladder affected. 
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Schistosomiasis — ^S. Haematobium Infection — Symptoms, conthmed. 

BLADDER SYMPTOMS. — Occur in attacks : (i) Hajmaturia, especi- 
ally at end of micturition ; {2) Aching in perineum ; {3) Fre- 
quency and urgency of micturition ; (4) Ova in urine, 

terminal spine. 5 

Complications. — Chronic cystitis. Calculi in bladder. Urinary *) 
fistulse from periurethral and perineal abscesses common. 
Calculi in kidney (occasionally). 

Rectum occasionally affected as in S. mansoni (usually due to 
double infection). 

BLOOD. — Eosinophilia, 5 to 10 per cent. Anaemia rarely severe. 

DURATION. — ^Many years. 

PROGRESS. — Condition becomes a chronic cystitis, not necessarily 
fatal, but if neglected ordinary sequelaj of sepsis, etc., follow. 
With suitable treatment health is maintained. Death from inter- 
current disease or neglect of bladder, 

S. Mansoni Infection, 

Symptoms. — Similar to above in initial stage. 

RECTAL SYMPTOMS. — Attacks of blood and mucus in stools 
rvith tenesmus : ova in stools with lateral spine. 

Complications. — ^Papillomatous growths : prolapse common^ 
Vaginitis. Bladder rarely affected. ^ 

Egyptian Splenomegaly or Banti’s Disease. — ^Now ascribed to 1 
visceral effects of 5 . mansoni. Spleen and liver enlarge progres-'^ 
sively : may be painful. Irregular pyrexia. Progressive anatmia. 
Wasting. Final stages of cirrhosis of liver : ascites. May be 
haemorrhages. Duration : many years. 

S. Japonicum Infection. 

Symptoms. — 

INITIAL STAGE. — ^Pyrexia, urticaria, various pulmonary sym- 
ptoms. Eosinophilia. Long latent period follows. 

SECOND STAGE. — ^Intestinal and dysenteric symptoms. 

THIRD STAGE (Katayama disease). — Spleen and liver enlarged. 
Wasting. Anaemia and ascites. Occurs only with severe infec- 
tions. Duration : many years. 


Diag'nosis of Schistosomiasis. — Ova are characteristic. Eosino- 
philia, Diagnosis from kala-azar. 

Prophylaxis. — ^Eradication of snails only possible in limited areas : 
re-infection invariable. Provision of pure water-supply, educatidriK'' 
of population in hygiene, repeated treatment on re-infection, are 1 
indicated. 

Treatment. — 

TARTAR EMETIC (Christopherson). — Specific cure. Intravenous ' 
injections only (solution causes necrosis of tissue). Solution : . 
I or 2 per cent in normal saline (gr. J to i in 3 c.c.), prepare 
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"within ^ few hours of use. Dosage : commence "with gr. ss, 
increasing to gr. ii : twelve injections on alternate days ; total 
20 to 30 gr. Kills adult parasites. Results checked by examina- 
tions for ova. 

~FOUADIN, NEOANTIMOSAN. — Intramuscular injections of 7 per 
cent solution. Dosage : 5 c.c., 10 to 15 injections in 3 to 4 weeks. 
(First dose 1*5 c.c.) May be spasms of coughing. 

EMETINE. — Intramuscular injections : useful for children. 

Resiilis of Drug Treatment . — ^Tartar emetic most satisfactory, 
eradication in almost too per cent. Other drugs above also 
successful. Re-infection frequent in infected areas, but 
yields to repetition of treatment. In Eg3q)t, severe compli- 
cations (calculi, splenomegaly) apparently diTninishiTig . 

SPLENECTOMY. — Has been %videly employed in the past. 
Mortality said to be 15 per cent. Results still under discussion. 


CHAPTER XXVII. 

DISEASES CAUSED BY CESTODES. 

1 (Teeniasis.) 

1. INTESTINAL TAPE-WOBIKIS. 

Tanies or ' tape-worms ' are flat, with a varying number of segments. 
Adult parasites, the sexual stage, live in the small intestine : the 
larval in the muscles and solid organs. Man is infected by ingesting 
the larvae in meat and fish which is raw or insufflcienidy cooked. 
Animals are infected by ingesting ova. The most important varieties 
in man are : (i) Tania solium, pork tape-worm ; (z) Tania saginata 
or mediocanelMa, beef tape-worm; (3) Tania echinococcus, larval. 
Less frequent are : (4) Tania cucumerina, common in dogs and 

occasionally in children. Intermediate host : dog-fleas and lice. Head, 
4 suckers and booklets. (5) Tania or Hymenolepis nana, dwarf tape- 
worm. Host : rats, mice, man. Infection from droppings of rats 
and mice. Length 5 to 45 mm, : about 200 segments. In warm 
climates only. Large numbers may be present. No intermediate 
host required, as ova hatch out in intestine. (6) Dibothriocephalus 
laius. (Syn. : Diphyllobothrium latum ; Bothriocephalus latus.) In 
Finland, Baltic, and Switzerland ; rare elsewhere ; imported to 
United States. Host : man, dog. Intermediate host : pike and 
other fish. Can produce blood changes identical with pernicious 
^anaemia, but curable on discharge of worm ; probably only in persons 
* with previous achlorhydria or partial deficiency of intrinsic substance, 
, which worm absorbs. Very rare. 

The principal characteristics are given in the table on p. 200. 

Tmnia Solium. — ^Life cycle : The uterus contains numerous ova. If 
ova are ingested into stomach of pig, embryo becomes free, pene- 
trates wall, reaches muscles (also brain and liver), develops into 
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larval form or cysticcrcus cellulosai, constituting ' measled pork 
Cysticcrci are known as measles or bladder-worms. Frequent sites : 
longue, muscles of mastication, shoulders, neck, diaphragm. Iii 
man, eating such pork, larva? develop into adult worms. Rarely 
larval forms occur in man {see Cysticercus Cellulos/E, p. 202) 
ivith serious rcsulls. 

Tsonia Saginata. — Life cycle resembles T. solium, but cattle form 
intermediate host. Cysticerci most common in muscles of jaw. 
Larval forms never occur in man. 

Tmnia Echinococcus. — Only larval forms occur in man [see T. 
Echinococcus, p. 202). The following description of symptoms, 
etc., docs not refer to this variety. 

Symptoms. — Occur at all ages. May be no symptoms. Usual 
complaint is passage of segments. May be vague neurasthenic 
symptoms or gastro-intcstinal disturbances — e.g., anorexia, 
capricious appetite with wasting, especially in children. 

BLOOD. — Eosinopliilia present usually. 

Diagnosis. — Proglottides are pathognomonic. Ova in stools often 
distinctive. 

Prophylaxis. — (i) Inspection of meat. Cysticerci in beef die in 
3 weeks, but in pork live longer. (2) Sufficient cooking of meat. 

^ . (3) Destruction by burning of all tape-worm segments passed in 

stools. Infected individuals should guard against auto-reinfection, 
especially with T. solium, in which case cysticerci may develop. 

Treatment. — JIust bo thorough, W’ith adequate preparation. In 
bed ; three days on fluid diet ; bowels must be opened freely : — 
I’irsi evening. — Castor oil. 

Second and third days. — In morning, saline (magnesium sul- 
phate) ; in evening, cascara. 

Fourth day (no food until treatment completed). — 

8 a.m. Liquid extract of male fern, one drachm : — 

E Ext. Filicis Liq. 3 j I Mist. Amygdala: ad sj 

Pulv. Tragacanth. Co. 5ss I 

9 a.m. Repeat the draught. 

11 a.m. Full dose of saline. Oil of turpentine, Il\30, 

in emulsion. 

12 a.m. Enema if bowels not opened. 

Filix mas is extremely unpleasant ; patient must keep absolutely 
at rest and resist vomiting. Alternative method is : Capsules 
containing 8(^15 to 11(30 each, three capsules at intervals of 
15 minutes. 

Motions after male fern to be passed into warm water, and the 
head must be searched for. If not found, repeat treatment in 
10 days. If passed, tape-worm cannot ^ow again: but if 
retained, will re-form, segments appearing in 3 months. 

If filix mas fails, try peUetierine tannate gr. vj to x (active principle 
of pomegranate bark) : add few grains of tannic acid : purge 
an hour later. Also carbon tetrachloride in capsule (dose for 
adults, 3 c.c.) : purge 3 hours later. 
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Diseases caused by Cestodes, continued. 

2. CYSTICERGUS CELLULOSE. 

(Cysticercosis.) • 

The presence in man of the larval form of Tisnia solium (pork^' 
tape-worm) occurs rarely. The pig is the usual intermediate host for 
cysticerci. Man occasionally acts as such if ova enter the stomach. 

Cysticercus Cellulosae. — Elliptical shape, about 8 mm. by 6 mm. 
(one-third of an inch) : semi-transparent (hence called ‘ bladder- 
worms ’). Where pressure is slight, e.g., in ventricles of brain, 
may be larger. 

Mode of Infection. — (a) Proglottides reach stomach by wandering 
or result of vomiting ; or (2) Ova are ingested, from presence 
on fingers (auto-reinfection). 

Distribution. — Sites are : (a) Subcutaneous and in muscle, usual 
site ; (b) Central nervous system, occasionally ; (c) Eye, rarely. 

Symptoms. — Depend on site and number of cysticerci. 

SUBCUTANEOUS AND MUSCULAR.— Usually no definite sym- 
ptoms. If numerous, rarely severe pains. Cysticerci palpable as 
small, subcutaneous, often painful nodules. 

CENTRAL NERVOUS SYSTEM.— In brain, produces epfiepsy.;, 
also varied pressure symptoms : headache, various paralyses. 
Many cases recently recognized in British soldiers returning fcom 
India (MacArthur). Prognosis bad. 

EYE. — ^May be present in vitreous humour. 

Diagnosis. — By removal of subcutaneous nodules, or very rarely 
by presence in eye. 

RADIOGRAPHS. — Cysticerci calcify in 4 to 5 years and are then 
(but not previously) opaque to X rays. 

Treatment. — ^No special treatment. 

3. TffiNIA ECHINOCOCCUS: HYDATID CYSTS. 

Infection in man by larval forms of Tcenia echinococcus. The 
characteristic of these larval forms (or ‘ hydatid cysts ') is the power 
of multiplication. The adult worm never occurs in man. 

Taenia Echinococcus. — For characteristics, see Table (p. 200). 
Hydatid Cysts. — 

DEVELOPMENT. — ^The terminal segment of the adult worm is 
discharged in dog faeces, and ova reach stomach of intermediate, 
host. From ovum, six-hooked embryo (' oncosphere ') escapes, 
penetrates stomach, and reaches various sites : liver, lung, etc*. 
Hooklets are lost and cyst forms. 

HISTOLOGY OF CYST WALL. — ^Two layers : (1) External, 

laminated, chitinous layer— ectocyst ' ; (2) Internal, parenchy- 
matous layer endocyst ’. Surrounding layer of fibrous tissue 
forms from host. 
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DliVELOPMENT. I2v C\ SI .—From the ' cndocj'st ' outgrowths 
form which develop into : — 

1. Skcondarv Cvsts. — Exactly resembling primary cyst. 

These may become free. Also tertiary cysts may similarly 
develop, the whole attaining enormous size. 

2, ScoLicES. — Immature heads of T. echinococcus, characterized 

by 4 suckers and booklets. In intestine of dog a scolex 
develops into adult tape-worm. 

' Daughter cysts ' raaj’’ be : (a) Endogenous : occur in 
man, developing within primary cyst as above. 
( 6 ) Exogenous : usually in animals, buds penetrate 
cyst wall and develop externally ; never very large. 

CONTENTS OF HYDATID CYSTS. — Clear fluid : no albumin 
(unless repeatedly tapped) : specificgravityioo5toioio; contains 
chlorides. Characteristics', (r) Daughter cysts ; {2) Scolices, as 
above ; {3) Barbed ' hooklete '. Cysts arc often sterile, and may 
contain neither scolices nor booklets. 

TERMINATION OF CYSTS. — (r) Death of parasites, followed by 
inspissalion and calcification. Characteristic wall and booklets 
may be present. Not uncommon. (2) Rupture. (3) Suppura- 
tion. Tiio last two are serious. 

Principal Situations in Human Body. — (r) Liver most frequent; 
(2) Lungs and pleura. Less commonly kidneys, ncr\'ous system, 
omentum, stomach. No site is immune. 


Hydatid Cyst of Liver. 

Symptoms. — None when small. Wien large, may be dragging pain, 
or tumour in abdomen ; or cough, depending on direction of 
enlargement. General health unaffected unless complications 
occur, viz. ; — 

RUPTURE OF CYST. — Spontaneous or result of strain. Patient 
often conscious of ‘ sometliing giving way '. Urticaria common. 
Directions : (i) Stomach and intestines, most frequent, may 
discharge for weelcs, recovery, or death from suppuration. 

(ii) Lungs; fragments of cysts coughed up. Often fatal 
from suppuration, haimorrhage, gangrene of lung, suffocation. 

(iii) Peritoneum ; usually fatal peritonitis. Other directions 
may be; bile-ducts, e.xtreme jaundice; pericardium; vena 
cava. 

SUPPURATION.—With or mthout rupture. Symptoms of sepsis ; 
rigors, sweats, pyrexia. 

Physical Signs. — ^Depend on position of cyst. Most common in 
right lobe. Great enlargement of liver : {a) Downwards, 

resembling tumour of liver and appearing in epigastrium or 
hypochondria : especially if cyst on anterior surface or in left 
lobe, (b) Upwards: by compressing lung, closely resembles 
pleural effusion : heart maj^ be displaced : especially with cysts 
on posterior surface and in right lobe. 
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Hydatid Cyst of Liver— Physical Signs, continued. 

PALPATION.— Ffos/fc sensation if cyst is large, occasionally with 
fluctuation, ' Hydatid thrill ’ : on sharp pressure with fingers a ^ 
thrill may be momentarily felt, like ' quivering jelly ascribejf^ 
to impact of daughter cysts : rarely obtained. ^ 

Diagnosis. — 

1. CLINICAL. — Great enlargement of liver, persistent, but associ- 

ated with good health. Physical signs : elasticity, fluctuation, 
thrill, and painlessness. 

2. CYST FLUID. — After aspiration : (r) Scolices ; (2) Barbed 

booklets. Either distinctive, but both may be absent if cyst 
sterile. Urticaria and toxic sjTnptoms may follow aspiration. 

3. RADIOGRAPH. — Cyst has definite outline. 

4. BLOOD. — Eosinophilia. 

5. Complement deviation and precipitin tests. Intradermal 

reaction. 


DifiTerential Diagnosis. — 

CARCINOMA. OF LIVER. — Often difScult, except by absence of 
wasting and good general condition. 

PLEURAL EFFUSION. — IMay be impossible clinically : differen>-r^ 
tiated by puncture fluid. ' 

HYDRONEPHROSIS. — Catheterization of ureter may be necessary. 

DILATED GALL-BLADDER. — Is usually mobile and the shape 
distinctive. 


SYPHILITIC LIVER.— No fluctuation, 
PANCREATIC AND SIMILAR CYSTS. 


Hydatid Cyst of Lung. 

IMost frequent site next to liver. Symptoms result from effect on 
the lung tissue, pressure on bronchi, etc.', which mav produce : 

(i) Bronchitis ; occasionally foetid bronchitis, bronchiectasis, gangrene. 

(ii) Compression of lung with signs of consolidation, (iii) Haemoptysis, 

(iv) Ctyitation. (y) Pleurisy and empyema. Condition often suggests 
phthisis. Prognosis serious. Booklets may be present in sputum. 
X-ray of thorax often decisive ; shadow of cyst has sharp, reETular. 
curved outline. o > 


Hydatid Cyst in Pleura. 

Less common. Simulates pleural effusion. General health goocK 
until complications occur— viz., (i) rupture^into lung or occasionally 
external, (2) suppuration— when prognosis is serious 


Hydatid Cyst of Kidney. 

hydronephrosis. Rupture into pelvis 
and passage of contents in unne, or into peritoneum and tissues. 
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Hydatid Cyst of Brain. 

Rare. Symptoms of tumour, usually cerebral. 

Treatment of Hydatid Cyst. — ^Treatment surgical. Cyst should 
_ be opened and evacuated. If suppurating, treatment as for 
abscess. Small cysts occasionally can be excised entire. 
Aspiration, e.xcept for diagnosis, is not advisable, owing to 
frequent failure, and to risk of suppuration, extension, and 
toxic effect. 


, CHAPTER XXVIII. 

DISEASES CAUSED BY NEMATODES. 

1. ASCARIASIS. 

Ascaris Lumbricoides. (Round Worm.) 

Parasite. — General resemblance to the earth-worm. Cylindrical; 
pointed both ends ; yello%vish colour ; transverse stiiations ; 
four longitudinal bands. Male ; length 6 to lo inches. Female ; 
length S to i6 inches. 

OVA. — Oval : very thick capsule : no sign of embryo : numerous 
in faeces, stained brown by bile. Size : o-o8 by o-o6 mm. 

LIFE CYCLE. — No intermediate host. After ingestion of ova, 
embryos hatch in upper portion of small intestine, penetrate 
mucous membrane, enter blood-stream, and reach liver. After 
a few days embryos enter hepatic veins, pass through the heart 
to the lungs, escape into the bronchi, pass up trachea, and down 
cesophagus to stomach and intestines, where they reach maturity 
one month after ingestion (Low) ; compare Ankylostomiasis 
(p. 210). 

MODE OF INFECTION. — By water. By vegetables supplied with 
infected water. By auto-infection. 

NUMBER. — Often one or two. May be very numerous. 

Symptoms. — Often none. In children, especially if nervous, may be 
various vague symptoms of disturbed digestion ; irritability ; 
nose picking ; teeth grinding. Cough and perhaps broncho- 
pneumonia probably may result from migrations of embryos. 

Wanderings of adult worms often extensive : into bile-ducts, 
producing jaundice ; into appendix ; into stomach, subse- 
quently being vomited and withdrawn by subject from 
pharynx. Rarer situations : perforation of intestine and 
peritonitis; pancreatic duct and fatal pancreatitis. Few 
possible sites have escaped. 

Eosinophilia may occur to moderate extent, but often absent. 

'Treatment. — Give castor oil at night. Next morning, santonin 
with an aperient : e.g., for a child one or two years old : — 

B Santonin gr. j-ij j Calomel gr. ss 

Pulv, Scammonii gr. ij 1 

Ft. pulv. 
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Ascaris Lumbricoides Infection — Treatment, cmtinued. 

At midday give a saline purgative. Repeat next day. Warn 
parents of effects of santonin — ^viz., urine coloured green, or red 
if alkaline; blue vision followed by yellow; may be vertigo. i 
For adult, santonin gr. v, witb calomel and saline purgativesV. 
Oil of chenopodium often effective. May be combined witlx ■ 
carbon tetrachloride. Dosage as in Ankylostomiasis (q.v.). 

Ox 3 ruris Vermicularis. [Thread Worm.) 

Parasite. — ^Male : length 4 mm., tail coiled in spiral. Female ; 
10 mm„ tail long and pointed. In fasces often in large numbers : 
resemble short pieces of thread, moving slowly. 

Modes of Infection. — Occurs through water or infected vegetables. 
After ingestion of ova, worms mature in small intestine, then 
migrate to caecum, where majority remain and ova are discharged. 
Some go to rectum, pass through anus, especially during warmth 
in bed, and cause great irritation. Resultant scratching leaves 
ova on fingers and reinfection follows. 

Symptoms. — Mainly in children. Often previously in unhealthy 
condition, with disturbed digestion and excretion of mucus. 
Symptoms ascribed to infection : irritability, itching of anus 
and perineum, insomnia, picking nose ; may become hysteric^,. 
Eosinophilia. — O ccasionally present to slight degree. 

Treatment, — ^Treat any disturbance of digestion, e.g., diminisisJ 
sugar and c^bohydrates ; give aperients (hydraxg. c. creta)^' 
Treatment of infection : Nightly hot rectal washes ; once weekly 
a simple soap and water enema, followed after return by enema 
of infusion of quassia, 6 to 10 ounces (for a child), hips to be 
raised and enema retained as long as possible (keep quiet and tie 
thighs together). For itching of anus, apply ung. gall. c. opio or 
carbolized vaseline. To prevent auto-infection, cover child’s 
buttocks at night with drawers or tie nightdress below feet. 
Anthelmintics by mouth may be tried, as for ascaris and tssnia. 


2. TBICHINIASIS.* 


Infection of the human being by Trichinella spiralis results in a 
stage of gastric irritation during the development of the adult worm 
m the^ intestine, and a more characteristic stage of myositis due to 
the migration of the embryos to the voluntary muscles. 

Parasite. — 


I. ADT^T FORM. — Both sexes are cylindrical, the oral end being 
pointed. Male : length about 1*5 mm. : two projections troiSk‘ 
posterior end resembling the jaws of a pair of pincers hold thel 
female in coitus. Female : length 3 to 4 mm. Characteristic : ) 


eiven^o ^ become OT^used. The original name. Trichina spiralis, 

to as Tnefcma was preriously in use, hence it 

©sis' bS mom t.— ® c'^cal condition is often referred to as ‘Trichin- 

osis , Dui more cotrccUy is ' Tnchiniasis or most correctly • Trichinelliasis *. 
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the oesophagus is lined by a single layer of large cells, readily 
recognized at the anterior portion of the parasite, and known 
as the ' cell body 

2. EMBRYOS. — ^Minute organisms. 

' 3. LARVAL FORM, or muscle trichinell®. Oval laminated capsule, 
length about 0*6 to i mm. ; contains a distinct coiled worm 
mth pointed head and rounded posterior end. In early stages 
capsule translucent ; subsequently impregnation with lime salts 
occurs, and then it is easily visible \vith a hand lens. May be 
t^vo, and rarely three or four, worms in single capsule. 

Mode of Infection. — In man by eating trichinous pork. No 
intermediate host is necessary, and thus among hogs in large 
herds probably spreads by feeding on offal of other infected 
animals. In hog, symptoms are slight even with large infections ; 
also calcification of capsule is less common and cyst more difficult 
to recognize. Rats may be true host of T. spiralis. 

Muscle trichinellae are resistant to heat, but destroyed at boiling- 
point, i.e., by thorough cooking of pork ; but at centre of a 
joint temperature may be insufficient. 

Geographical distribution is universal, but human infection is 
rare except in North Germany, where raw ham is consumed. 
Tends to occur in small outbreaks, but isolated cases are not 
infrequent. 

^ycle in Human Body and Mode of Spread. — 

1. On ingestion of muscle trichinellse, capsule is digested and 

larval trichinellae enter the duodenum and jejunum. 

2. By the third day, the adult worm is fully grown and sexually 

mature. 

3. By the sixth to seventh day, the embryos are fully developed. 

The adult female is ovo-viviparous, discharging free embryos in 
large numbers from the uterus ; dies after discharging embryos 
for five or six weeks, many hundreds. 

4. Fate of the adult worms. — ^Male dies after copulation. 

5. Spread of embryos. — ^The female penetrates intestinal wall, and 

discharges embryos into l3nnph spaces, whence they enter 
veins, reach intermuscular connective tissue, and toally enter 
voluntary muscle fibres. Embryos have been found in the blood 
bet\veen the 7th and Z5th day ; also numbers have been found in 
peritoneal* and other serous sacs. 

6. Embryos in the muscle. — ^The embpro coils, becomes less^ active, 

and in two weeks from ingestion of meat definite ' muscle 
trichinellae ’ are present. A local myositis results and an oval 
capsule forms, probably from the muscle. The formation of 
the capsule takes about six weeks. If fresh muscle be teased 
on a warm slide, embryo may be seen to move ; can remain 
alive for many years, but undergoes no further development. 
Calcification of capsule : in man occurs in four to five months, 
kills embryo, and also renders capsule visible. 
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Trichinieisis — Cycle in Human Body and Mode of Spread, continued. 

7. Muscles affected — ^Most frequent are the diaphragm, intercostals, 
muscles of neck and eyes, and larger voluntary muscles, especi- 
ally near tendinous insertions of voluntary muscles ; in niian \ 
biceps and gastrocnemius especially liable. \ 

Symptoms. — 

The severity of s3anptoms depends on extent of infection and also 
on number of embryos developed in small intestine. May be 
very slight, or merely vague rheumatic pains. When severe, 
following stages are definite : — 

STAGE OF GASTRO-INTESTINAL IRRITATION.— Corresponds 
to development of adult worms in small intestine, sexual activity, 
and possibly penetration of gut by females. Onset : may be 
within twenty-four hours, usually two to three days after 
ingestion. Abdominal pain, vomiting, and often diarrhoea. 

May be absent, or of choleraic severity with muscular cramps : 
intensity is no guide to subsequent stage, as vomiting and 
diarrhoea may discharge many adult worms before embryos 
are free. 

STAGE OF MYOSITIS. — Corresponds to migration of embryos 
and capsulation in muscles. Onset : 7th to 14th day, usually 
gth or loth. . 

(i) Fever : 102® to 104®, remittent or intermittent. (2) Myositi'--^^ 
Muscles swell, become hard, very tender, and all movemefi> F 
painful. Position in bed : limbs semiflexed to relax musclAj 
most, typical being flexed forearm owing to great infection vj 
biceps. Other special muscles commonly affected are : 
(o) Diaphragm (cough and respiratory troubles, may be 
extreme dyspnoea) ; (6) Muscles of mastication and larynx 
(aphonia) ; (c) Muscles of the eye ; (d) Gastrocnemius. 

(3) (Edema, important sign : (a) In face : early transient 
oedema about 8th day. (6) In 4th or 5th week ; oedema, 
often extreme, of face, limbs, and entire body (genitals 
may escape). Urticaria and sweating. Albuminuria is rare. 

(4) Eosinophilia : Extreme, total leucocytes 20,000 to 30,000 
per c.mm., and eosinophils may be 50 per cent. In severe 
infections, pulmonary symptoms, rapid emaciation, and 
toxaemic state may develop. 

Duration. — ^Depends on extent of infection. Mild cases recover in 
two weeks. Severe cases convalescent in six to eight weeks — 
sometimes termed ' third stage of subsidence Many months 
of weakness follow. 


Prognosis. — Best in children, and with much early diarrhoea result- 
ing in excretion of adult worms. • r 

MORTALITY has varied greatly in different outbreaks : depend^ 
on degree of infection of flesh at fault ; varies from i to 30 per\ 
cent, but often 25 per cent. Death usually occurs in 4th to 5th 
week while myositis severe. _ From : (i) Weakness of diaphragm 
and intercostals, and extreme dyspnoea ; (2) Pneumonia ; (3) 
Typhoidal state. 
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Diagnosis. — In epidemics, diagnosis often simple, Diamostic 
methods are : — 

Suspected food. — ^Tease on slide and examine by hand lens or 
microscope for larval forms. 

Parasites in hitman faces. — Dilute faeces in conical glass : 
examine sediment against black bacl^ound for minute 
parasites ; under microscope identify by ' cell-body 

Excise small slips of biceps or deltoid of patient and examine. 

Eosinophilia. 

X rays show calcified cysts. 

DIFFERENTIAL DIAGNOSIS.— 

Typhoid. — In trichiniasis : no headache, no splenic enlarge- 
ment, no spots, but pain and swelling of muscles and oedema. 
Also eosinophilia. 

Rheumatic Fever. — Distinguish by gastro-intestinal stage. 

Beri-beri may simulate closely. No eosinophilia. 

Treatment. — Indication is to empty intestine early in order to 
discharge worms. Give calomel in large doses, e.g., gr. ij, t.d.s. 
Glycerin advocated in large doses to dehydrate worm ; doubtful 
value. Anthelmintics are useless. No drugs affect the muscle 
trichinell®. Muscle pain needs morphia. 

Prophylaxis. — ^Thorough cooking of all pork is best, and is efficient 
prophylactic measure, ivith rare exceptions. 

In herds of hogs, measurtes advised are : (i) Destruction of 
rats ; (2) Uncooked offal of hogs not to be used as food ; 
(3) Examination of flesh in the abattoirs. 

3. ANKYLOSTOIKIIASIS. 

{Hookworm Disease. Uncinariasis.) 

Synonyms. — In Europe, Ankylostomiasis (various spellings). In 
America, Hookworm disease or Uv'^'nariasis. Popular terms : 
miners’ anaemia, tropical chlorosis, tunnel disease. 

Geographical Distribution. — In tropical and subtropical coun- 
tries : widespread. In parts of India and Porto Rico 60 to 90 
per cent of population affected. Very prevalent in Southern 
States. Small epidemic in Cornwall in 1900, 

Parasite. — ^Two principal sub-groups of Uncinaria : (i) Ankytostoma 
dxiodenale, in Old World ; (2) Necator americanus or Uncinaria 
antericana (hookworm), in New World. Both aire small, cylindrical 
nematodes. 

1. Ankylostoma Duodenale. — ^Mouth is large orifice with 

two pairs of hook-shaped ventral teeth. Male : length 
10 mm. ; at posterior end is an expansion, the 'caudal 
bursa’. Female: length 10 to 18 mm. 

2. Necator Americanus. — ^Differs from last in having 4 sharp 

lancets external to mouth on dorsal aspect, also single 
tooth and pair of semilunar plates in place of hook-shaped 
teeth. Other slight differences. 
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Ankylostomiasis — ^Parasite, continued. 

OVA. — Characterized by segmentation within capsule: usually 
4 or 8 cells when examined from fresh fsces. Often in enormous 
numbers. Size 6o to 75 /m by 35 fi. 

LARV^. — Embryos may be born one to two days after ova leav ^ 
body, depending on warmth and moisture. Embryos then mouh^y 
twice, after which they are infective. Can occur wthin four to 
five days. May live for months subsequently. Development 
most favourable in faeces mixed with earth. 

IVIode of Infection. — Domestic animals are not infected. Infection 
of human being occurs : — 

1. THROUGH THE SKIN (Looss, 1898). Usual method. Larva 
penetrates skin, enters veins, passes through heart to lungs, 
escapes into bronchi, passes up trachea and down oesophagus 
to stomach and intestines, course occupying seven to ten days. 
{See Ascaris lumbricoides, p. 205.) In the intestine, larva 
moults again, and then matures. Ova are present in faeces in 
about seven weeks from entry. 

2. BY THE MOUTH. — Rare. By water supply, infection of fingers. 

MODE OF ACTION IN HUMAN BODY.— The adult worm lives 

in the jejunum : by its teeth and lancets it pierces the mucosa 
and sucks blood. Probably also secretes haemolytic toxin from 
head glands and diminishes coagulability of blood. T' 

Morbid Anatomy. — In mucosa of jejunum, ecchymoses and erosions'^ 
present : worm often attached in centre. Also oozing points, ' 
probably vacated by worms. In long-standing cases, mucosa 
pigmented and infiltrated. Often blood cysts, length J to i inch, 
containing one or two worms. Intestinal contents often blood- 
stained. Fatty degeneration of heart and other organs, if anaemia 
advanced. 

Degree of Infection in Relation to Symptoms. — Infection with 
few worms is of little importance. From experience in dealing 
with infections in large populations, the Rockefeller Institute 
and other workers have arrived at the following methods and 
conclusions : — 

EXAMINATION OF STOOLS FOR OVA.— Flotation method: 
Ova float in saline of sp. gr. 1130 while other faecal matter sinks ; 
ova removed from surface on glass slide. 

COUNT OF OVA IN STOOLS. — Stoll’s method : measured amount 
of stool diluted quantitatively and ova counted in measured 
quantity. 

RELATION OF OVA TO WORMS HARBOURED.— It is esti-^ 
mated that 44 ova per i gm. formed stool corresponds to one 
female worm. 

SEVERITY OF INFECTIONS, — Cases are grouped according to 
number of worms thus estimated to be harboured : — ^ 

1 . Infection Very Light, i to 25 worms ; or Light, 26 to 
100. Harbourers have no obvious symptoms,: constitute 
'carriers’. No drastic treatment urgently necessary. 
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2. Infection Moderate, too to 500 worms. Patients physic- 

ally and mentally 'below par’; no gross illness, but 
symptoms as below in varying degree. May include a 
iMge percentage of the population, especially children. 
One standard course of treatment. 

3. Infection Heavy, 500 to 1000; or Very Heavy, 1000 

to 3000 worms. Serious symptoms as below. Constitute 
only a small percentage of total affected. Two standard 
courses of treatment. 

Symptoms. — - 

'GROUND ITCH’ occurs at site of entry of larv$. Vesicular 
eruption, becoming pustular ('bunches'). Commonly under 
toes. In miners often on arms and hands. Heals in one to 
two weeks. 

ESSENTIAL SYMPTOMS. — (i) AncBmia, with palpitation, oedema, 
and lethargy, (ii) Dipstive troubles : Epigastric pain and tenderness 
very constant, even in mild cases. In severe forms, anorexia and, 
characteristically, perversion of appetite, especially dirt-eating 
(‘pica’, ‘geophagy’). Wasting not common; usually plump. 
Bowels variable : constipation or irregular diarrhoea, (iii) Mental 
inertia : Listless expression, lack of concentration, (iv) In 
children : Under-development ; small stature ; puberty delayed : 
growth may continue until twenty-five years, 
y No enlargement of glands, spleen, or liver. 

'OTHER SYMPTOMS.— Fever : Variable, often transient rises. 
Blood changes : {a) Erythroc3rtes : microc5rtic anaemia. Haemo- 
globin 40 to 50 per cent, rarely lower. Colour index low. Changes 
ip. form of red cells slight : occasionally nucleated cells and 
megaloblasts : blood may be suggestive but is not typical of 
pernicious anaemia, (6) Leucocjires ; eosinophilia : 15 to 25 per 
cent ; in recent infections often higher. No leucoc3rtosis. Faces : 
Occult blood, but obvious haemorrhage rare. 

. Duration. — Chronic : often many years. Rarely acute. 

Termination in Severe Infections, — Anaemia extreme ^yith usual 
sequelae. Cachexia. CEdema. Serous effusions. Death from 
exhaustion or intercurrent disease. 

Diagnosis. — In infected districts suggested by anaemia, especially 
with history of ‘ground itch’, and in children associated mth 
under-development and physical and mental inertia. Examine ; 
(i) Faces for ova (following a dose of thymol) — often segmented, 

4 or 8 cells ; or more complete embryo, (2) Blood for eosinophilia, 

treatment. — -Essential treatment is to evacuate parasites from 

' intestine. When this is accomplished, recovery is good. Test of 
success is absence of ova from stools during three weeks. With 
modem treatment worms are easily expelled, but reinfection is 
very common : frequently this is very light and further treat- 
ment is unnecessary. The following drugs have been extensively 
and successfully used 
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Ankylostomiasis — ^Treatment, continued, 

CARBON TETRACHLORIDE (Hall).— Dosage, by mouth ; o-2 c.c. 
(niiij) for each year of age up to 15 years : for adults 3 c.c. : 
give in gelatin capsules or in a glass with a little water. DdSC^ 
of magnesium sulphate three hours later. Two treatments usually \ 
suffice. Cheap and effective. _ . . ^ 

Note. — ^Must be free from sulphur, i.e., carbon bisulphide. 
When pure is not toxic by mouth. No alcohol allowed. 

OIL OF CHENOPODIUM.— In freshly-filled hard gelatin capsules ; 

I c.c., repeated one hour later. Aperients two hours after. Repeat 
in ten days. Cheapest and efficient. Treatment combined with 
carbon tetrachloride is especially effective. 

THYMOL. — ^Method : Saline purgative at night. Following day, 
thymol at 6 a.m., repeat at 8 a.m. ; saline purgative at 10 a.m. 
Repeat weekly until cured. Dose of thymol : under five years, 

7 gr., increasing to 30 gr. for active adult. 

Precautions. — No alcohol or oil to be given during treatment : 
thymol is freely soluble in these, but only soluble i in 500 
in water. Administration of such results in absorption of 
thymol, with vertigo, delirium, and occasionally fatal S3mcope. 
Contra-indicated in advanced cases, or with nephritis, or 
cardiac weakness. 


EUCALYPTUS OIL and BETA-NAPHTHOL also in common 
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Prophylaxis. — Important measures are : (i) Disposal of 

Special care in mines. Population educated to use pri^ 

(2) Pure water-supply. In absence of this, water to be boileai 

(3) Children to wear shoes and stockings. 

The Rockefeller Institute has instituted an anti-hookworm 
campaign in infected districts in America with marked 
success. 


4. FILARIASIS. 

■ Infection by Filaria bancrofti {^Uchereria bancrofti) may result in 
obstruction of lymphatic vessels, of which the chief symptoms arf 
chyluria and elephantiasis. 

Geo^aphical Distribution. — Widespread in tropics and subtropics. 
Occurs in Southern States. In Samoa affects nearly half the 
population. 

Parasite. — 

Adult Parasite. — ^Hair-like worm, length 2 to 4 inches, in 
many coils. Site in body ; In thoracic duct, lymphatics, or 
glands, often in varices ; never seen during life. Life : 
possibly years. 'S 

Embryo.— About 0-3 mm. x o-or mm. Structure slight. Isl 
contained in a 'sheath', which it does not fill at the ends, and I 
in which it moves back and forwards. Present in peripheral 
blood. 

Life Cycle. — 

1. Mosquitoes are intermediate host. Withdraw embryos from 
definitive host when feeding. In stomach of mosquito, embryo 
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ruptures sheath, reaches thoracic muscles, and there undergoes 
• development for twelve to twenty days. Thence it passes to 
base of proboscis. When mosquito feeds, larva bursts from 
base of proboscis (not through salivary glands), escapes on to 
skin, and penetrates it near, but not at, puncture. 

2 . In man, these larvse reach lymphatics, mature, and produce 
embryos, which pass through lymphatics to veins and into 
peripheral circulation. 

Periodicity. — Embryos are present in blood only at night, about 
6 p.m. to 8 a.m. During day, live in lungs and blood-vessels 
of thorax. Connected wi^ nocturnal habit of usual intermediate 
host, viz., the mosquito Culex fatigans (quinquefasciatm), 
NON-PERIODIC FILARIiE. — In Fiji and islands near, embryos 
are present also during day. Parasite is identical, but inter- 
mediate host is the mosquito Siegomyia pseudocutellaris {Aedes 
variegatus), which feeds by day. 

Pathology. — Embryos are harmless ; being breadth of red cells, can 
pass through capillaries without blockage ; often present in man 
without symptoms, and in animals. Symptoms produced by 
blockage of lymphatics by adult worms, by fibrosis which occurs 
extensively, and possibly by calcification of worms, or by ova 
prematurely expelled. Results are ; — 

1. Lymphatics enormously dilated round kidney, bladder, etc., 
forming varicose masses, and containing chyle. Thoracic 
duct may be stenosed. Groin glands often enlarged. Rupture 
of varices into urinary system causes chyhiria. Parasite 
may be dead previously and no embryos in blood, but the 
latter are often present. 

2 , Solid oedema or elephantiasis. — ^Blockage of lymph vessels 
alone does not produce this (confirmed experimentally by 
ligature in animals), inflammation also necessary. This 
occurs in recurring elephantoid fever with lymphangitis, 
probably of septic origin. 

RELATIONSHIP OF ELEPHANTIASIS TO FILARIASIS.— 
Embryos are not present in blood : are found even to less extent 
than in unselected persons, probably owing to previous blockage 
of lymphatics. Relationship is inferred from : (i) Geographical 
distribution identical ; (ii) Both are lymphatic diseases rvith 
recurrent lymphangitis ; (iii) Elephantiasis is common sequel of, 
or coexists with, lymph scrotum, which is certainly filariasis. 

Symptoms. — 

I. CHYLURIA. — Passage of milky urine, usually blood-stained. 
No symptoms, or may be pain in back and pelvis. Occurs 
intermittently, at intervals of weeks or months, over many 
years : but if frequent, anaemia may result. Urine clots 
on standing. The pink coagulum contracts and expresses 
milky fluid. Later a layer of fat globules may form on sur- 
face. Clears with ether. Embryos often present in blood and 
urine. 
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Filariasis — Symptoms, continued. 

2. ELEPHANTIASIS.— most commonly affected, especially 
below knee. Scrotum not infrequent. Enlargements often 
enormous. Mammae and arms less frequent. Slow and pain- 
less. Fluid is lymph, not chyle. 

Elephantoid fever. — Recurrent attacks of fever, pain and' 
swelling in lim b, and lymphangitis. After attack, lim];^ 
remains larger. Embryos not present in blood. 

OTHER CONDITIONS are: ‘ Lymph scrotum' : Lymphatics 
dilated and varicose over scrotum : chyle discharges if vessels 
rupture. Subsequent elephantiasis common. ‘ Varicose groin 
glands' i Chronic, bilateral: frequently with lymph scrotum. 
Lymphangitis. 

Diagnosis. — Generally simple, either by symptoms or by presence 
of embryos in blood. Eosinophilia. 

Treatment. — ^Tartar emetic is best drug, but not specific cure. 
Inject intravenously 5 to lo c.c. of a 2 per cent solution daily 
for three weeks : may be repeated. 

CHYLURIA. — Rest, purge, dry diet, avoid fats. Disappearance of 
chyle does not prove rupture is healed : can be tested by drinking 
glass of milk and watching for reappearance of fat. 

ELEPHANTIASIS. — Carefully protect from injury and sepsis. ^ 

ELEPHANTOID FEVER. — Rest, purge, cooling lotion to sites. 
Bandage firmly subsequently. 

ELEPHANTIASIS OF SCROTUM.— May be removed by operation. 

‘GROIN GLANDS' and ‘LYMPH SCROTUM’.— Operation 
inadvisable. In latter, elephantiasis of leg may follow. 

General Characteristics. — (i) Embryos are only found in blood ; 
(2) Sheath of embryo is incompletely filled ; (3) Nocturnal 

periodicity ; (4) S3anptoms mainly (o) chyluria, embryos often 
, present ; (b) elephantiasis, embryos rarely present. 

Varieties of Filaria. — 

Of Filaria sanguinis hominis (embryos present in blood), three 
species are known : — 

F. bancrofti : Described above. Sole cause of symptoms of 
chyluria and elephantiasis. 

F. loa or Loa loa : Embryos present by day only. Adult 
worm wanders in connective tissues : may appear beneath 
conjunctiva. Urticaria may occur. Eosinophilia and leuco- 
C3rtosis. Probable cause of Calabar swellings : sudden, size 
painless, no inflammation, last a few days ; ascribed 
to oedema of subcutaneous tissues ; possibly anaphylactic 
reaction to toxins. Carrier is a Chrysops, mangrove fly. 
West Africa. 

F. {Acanthocheilonema) Persians : Embryos alone known. No 
periodicity. Conveyed by Cttlicoides austeni. 

Other species have also been described. Guinea-worm is a 
filaria. 
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5. DBACONTIASIS.' 

(Guinea-worm Disease.) 

Infection by Dracunculus (Filaria) medinensis. 

Geogpraphical Distribution. — Certain parts of India and Africa, 
especially West Africa. Districts are fairly limited, probably by 
distribution of intermediate host 

Parasite. — Female guinea-worm is about 8o cm, long by 1*5 mm. 
in breadth : shape, cylindrical. On tail is a minute hook. Uterus 
occupies almost entire body, is packed with embryos, which are 
discharged by prolapse of the uterus through the mouth. Of the 
male, little is known : life probably much shorter and dies after 
coitus. Parasite enters human body by mouth in drinking 
water and reaches stomach. Female penetrates intestine after 
impregnation : reaches subcutaneous connective tissue : develops, 
and then wanders do^vn in tissues usuallj' to foot or ankle, where 
it lies subcutaneously. Here the skin is penetrated, a small 
vesicle forming and bursting : through this erosion the head can 
protrude, and embryos are discharged when site is in contact 
wth water. Urticaria, fever, and even collapse may occur at 
time vesicle fonns : relieved by injection of adrenalin. After all 
embryos are discharged, worm usually leaves host. Occasionally 
worm becomes calcified under skin. 

Intermediate host in water is a minute Cyclops, a crustacean. 
Embryo after entry undergoes certain changes and is then 
infective. Many features are related to tiiis host : The 
guinea- worm travels to parts where it can discharge 'its 
embryos into water ; in native water-carriers it often appears 
on back where bag rests ; douching site of head produces 
a discharge of fluid containing numerous embryos. The life 
of the female .guinea-worm is about a year, probably corres- 
ponding to some development of the Cyclops. 

Treatment. — 

1. After head appears, or when worm is TOthin reach subcutaneously, 
inject its body with perchloride of mercury i-iooo ; Avorm dies 
in twenty-four hours and can be withdrawn. 

2. Douche site Avith Avater : as Avorm protrudes, roU it on a small 
stick. Repeat daily. Danger is that AVorm may break, when 
embryos are discharged into tissues and extremely troublesome 
suppuration follows. No traction must be used, as Avorm resists, 
probably by hook on tail. 

By douching, discharge of embryos is complete in fifteen to 
tAventy days, and worm is then absorbed aseptically, or leaves 
host spontaneously, 

6. ONCBOCDRCXASXS. 

Infections by Onchocerca volvulus and onchocerca ctscutiens (may 

be identical). 
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Onchocerciasis, continued. 

Geog^raphical Distribution. — O. volvulus : West Africa, Sudan, 
Uganda. O. deecutiens ; Guatemala. 

Parasite. — Female, length 35 to 40 cm. ; male shorter. Inhabits ). 
cutaneous and connective tissues of man. Shnulium datnnoswtt^^ 
black jinja-fly, conveys infection in Africa ; ingests embryos irorju \ 
blood ; cycle as in F. bancrofti. (Other simulia in Guatemala.) 

Symptoms. — 

1. Subcutaneous tumours, may be 2 to 3 in. diameter : contain 

mass of parasites, microfilariffi, in fibrous tissue. Elephantiasis 
may result from pressure. 

2. Ocular disturbances and complete blindness : especially with 
. tumours on the head : lesion may be (o) choroidoretinitis, 

(6) keratitis : mode of production doubtful. 

3. Lichenoid dermatitis. 

Treatment. — ^Tumours may be excised. Blindness permanent. 

7. TRICHURIS TRICHIURA. 

IJVhip-worm, Tnchocephahis dispar.) 

Inhabits caecum and large intestine of man. Distribution probably” 

universal and occurrence frequent. 

WORM. — ^Length about 2 inches. Shape resembles a whip : { 
anterior portion very thin and posterior portion thick, being in' 

^ female straight and in male coiled. 

OVA. — Oval : dark brown. Characteristic light-coloured protruding 
‘knob’ at each end. 

MODE OF INFECTION. — Direct by water. No intermediate host. 

SYMPTOMS. — None by which infection can be recognized. Possibly 
causes anaemia, but little known. 
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Section I ,- — Specific Infectious Diseases, contiwied. 


E. DISEASES DUE TO SPIROCH/ETES, 


CHAPTER XXIX. 

RELAPSING FEVER. AFRICAN TICK 
FEVER. 

RELAPSING FEVER. 

An acute infectious disease caused by a spirochaete conveyed bj' lice, 
and characterized by alternate periods of fever and apyrexia of five 
to ten days’ duration. 

Distribution. — Occurs in all continents, with slight differences in 
spirochaetes, mode of transmission, and symptoms. In Europe 
known as 'famine fever' or ‘seven-day fever’ ; lingers in Ireland. 
Widespread in India. Not of recent years in United States. 

Spirochaete. — Sp. recurrentis or ohermeieri disco\'ered in blood by 
Obermeier in 1873 : invariably present during febrile periods, 
but not in intervals. It is unkno^vn if periods correspond to 
developmental phases (as in malaria). Length 15 to 40 : 

numerous spirals : actively motile, by lashing movements or 
action of spirals. Cultured on Noguchi’s medium. 

NOMENCLATURE.— OriginaUy termed spirillum. 

Epidemiology. — Trainsmitted from man to man, conveyed by lice 
{Pediculus corporis and capitis). Spirochaetes undergo develop- 
mental cycle in louse and become present in all body fluids after 
five to sixteen daj^. Infection from body fluids by scratching 
and not by bites. Louse infective for twenty-eight days : pot 
transmitted by eggs. Human blood also directly infective. 
Animals not naturally infected, but experimentally susceptible. 
Laboratory infections common. Prevalent in winter months. 

Morbid Anatomy. — No special changes except enlargement of 
spleen and liver. 

Symptoms. — 

INCUBATION.— From two to ten, usually five to seven days. 

' INVASION . — Sudden onset : rigors, headache, sweats, intense pains 
in long bones, giddiness, and often vomiting. Temperature 103° 
to 104° on first day. Pulse no to 180. Spleen enlarges, also 
liver. Slight jaundice ; constipation or diarrhoea. Occasionally 
herpes. Rash rare : erythema or rose-coloured spots, commencing 
on neck. B/ood: spirochaetes present, polynuclear leucocytosis. 
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Relapsing Fever — Symptoms, continued. 

CRISIS.— Usually fifth to seventh day of fever. Sweating : rapid 
apyrexia. Death at crisis may occur in weakly persons, 

• APYREXIAL PERIOD.— Duration about same as fever: 
improvement, followed by — 

RECURRENCE. — About fourteenth day. Similar to initial attaclVi 
but usually milder. Rarely more than one recurrence in Europeatr - 
type : occasionally three or four. Absence of recurrence rare. 

CONVALESCENCE. — Slow, owing to exhaustion. 

RARELY, serious type with haemorrhages and jaundice. 

Complications. — Not common. Delirium during fever. During 
convalescence : rarely iritis, meningitis, paralyses, convulsions. . 

Prognosis. — In good conditions, mortality under 2 per cent, especi- 
ally with modern treatment. With overcrowding and bad 
hygiene, rises to 20 or 30 per cent. One attack does not protect. 

Diagnosis. — ^During febrile period, spirochaetes in blood. In afebrile 
interval, blood will agglutinate spirochaetes in infected blood 
(equal drops: incubate at 37“ C. for half hour). In doubtful 
cases injection of blood into rats or monkeys (25 c.c,). 

When treated with quinine in absence of blood examination, 
crisis may lead to diagnosis of malaria, . "V 

Treatment. — Arsenobenzol preparations are specific. Spirochaetes 
disappear, and temperature falls in few hours. Recurrenc^ 
occasionally happens : inject smaller amount. In absence of 
these drugs, general treatment of fevers, cold sponging, etc. 
Pain often needs morphia. At crisis, stimulants necessary, 
especially in old or weakly persons. 

PROPHYLAXIS. — Factors promoting spread are similar to typhus : 
overcrowding and lice. Sterilization of clothes, cleanliness of 
dwellings, protection from lice. 


AFRICAN TICS FEVER. 


Closely allied to relapsing fever, but conveyed by a tick. 


• Spirochsete. — Sp. duttoni : first studied fully by Dutton and Todd 
in East Africa, and by Koch, though previously observed by 
others. Differs very slightly from Sp. recurrentis, but more 
pathogenic to monkeys and other animals : also slight differences 
when cultivated by Noguchi’s method. Immunity to Sp. duttoni 
^ does not cause immunity to Sp. obermeieri, or vice versa. 


Mode of Transmission. — By a tick, Ornithodorus moubata, ynjuy 
ably not by salivary glands, but by secretion of special coxah 
glands when feeding. In the body of the tick the spirochaet^' 
undergoes inorphological changes, forming minute chro’uatin' 
granules, which are a phase in the life-history and convey the 
infection (Leishman). Eggs of infected ticks can transmit 
infection through several generations. 
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Clinical Course. — Resembles relapsing fever, but pyrexial periods 
are shorter, two to three days, may be numerous relapses, and 
spirochaetes are more scanty in the blood. Cerebral symptoms, 
facial paralysis and optic atrophy rarely. No seasonal prevalence! 

•jMESlftality. — Low; but arsenobenzol preparations less effective in 
this type. 


CHAPTER XXX. 

EPIDEMIC SPIROCHETAL JAUNDICE. 

{Spirochceiosis Icterohamorrhagiea, WeiVs Disease.) 

An acute condition due to a spirochsetal infection, occurring in local 
epidemics, and characterized by fever, jaundice, enlargement of the 
liver, haemorrhages, and frequently a secondary fever. 

History. — Epidemics of jaundice long recognized. Described by 
Matthieu and later by Weil in 1886. Spirochaete discovered by 
Inada and others in Japan in 1914. Many cases in France during 
the war. Widely distributed. 

Note. — ^The term ' Weil's disease ' is now confined to spiro- 
chaetal jaundice and does not apply to epidemic catarrhal 
jaundice (q.v.). 

The Spirocheete. — Leptospira icterohmnorrhagies. Length 5 to" 25 p. 
In stained preparations, 4 to 5 waves ; wth dark-ground illumina- 
tion, numerous fine spirals ; by special methods, characteristic 
fiagellum wth terminal ‘ knob 

CULTIVATION. — Feasible in many media, e.g., diluted rabbit’s 
serum with covering of liquid paraffin. Subculture in two to 
three weeks. 

DISTRIBUTION IN HUMAN BODY,— In peripheral blood uj) to 
fifth, and rarely ninth, day of disease. Later, excreted in urine. 
Occurs in liver, suprarenals, and, later, kidneys, but scanty in all 
human organs. Absent in life from duodenal contents. 

Mode of Transmission, — Reservoir : Rats (may be apparently 
healthy). Transmission from urine of infected rats and human 
beings. Infection through wet or abrased skin : sewer workers 
liable : bathing in infected pools. Not from man to man. 

Morbid Anatomy. — 

LIVER. — ^Enlarged : ordinary changes of catarrhal jaundice : less 
, often necrosis and degeneration, which may be extreme, as in 
^ - cholsmia and acute yellow atrophy. 

DUODENUM AND BILE PASSAGES.— May be slight inflam- 
mation, but no proof of obstruction. 

LUNGS.— Hffimorrhages, often of considerable size. 

SPLEEN.— Enlarged. 

KIDNEY.— Often parenchymatous nephritis. 

BLOOD. Fragility, of red cells not increased. Platelets diminished. 
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Epidemic Spirochsetal Jaundice, continued,. 

Symptoms. — 

INCUBATION PERIOD.— Five to seven days. 

ONSET. — Sudden. Shivering, headache, marked prostration, 
muscular pains. 

EARLY SYMPTOMS.— Temperature 103“ to 105°. Pulse 

exceeds 100. Anorexia. Constipation, rarely diarrhoea. Vomft 
ing. Tongue furred. 

JAUNDICE. — Begins on fourth or fifth day ; maximum about 
ninth day. 

HAEMORRHAGES. — Rarely absent in severe cases : may be from 
lungs, stomach, nose, rectum, or as purpura. 

HERPES LABIALIS.— Frequent. 

LIVER. — ^Enlarged and tender. Spleen rarely palpable. 

BLOOD. — ^Total leucocytes 20,000 to 30,000. Polynuclear cells 
80 to go per cent. 

URINE. — Bile present for three to four weeks. Albumin and 
casts common. Acetone only with cholaemia. 

PROGRESS. — Initial fever falls in ten to fourteen days. S)an- 
ptoms improve. Secondary fever common : in third week, may 
be 103“, about ten days ; no return of symptoms. 

SUBSEQUENT COURSE. — Usually uninterrupted. Convalescent ,(■ 
in three to five weeks. 

ANOMALOUS FORM. — ^Not uncommon. Similar symptoms, but/' 
jaundice absent. 

Diagnosis. — 

CLINICAL. — Suggested by sudden onset, p3n:exia, prostration, 
herpes, and jaundice about fourth day. In enteric, jaundice 
rare, especially before second week. From catarrhal jaundice, 
by late onset of jaundice, but often clinically impossible. 

PATHOLOGICAL. — By intraperitoneal injection of guinea-pigs. 

1. Blood. — Spirochsetes present until fifth day and rardy to 

ninth. Direct observation difficult (Burn’s Indian ink 
or Fontana’s silver method). Guinea-pig : Intraperitoneal * 
injection of 3 to 5 c.c. of patient’s blood : incubation 
period six to thirteen days, then jaundice, collapse, and 
death in twenty-four hours, may be petechial haemorrhages : 
spirochaetes present in blood and solid organs, especially 
liver, also kidneys and suprarenals. Haemorrhages in lungs 
and intestinal walls : spleen enlarged : acute parenchym- 
atous nephritis. 

2. Urine. — S pirochaetes present, not before tenth day, almost n 

invariably present by twentieth day: rare after fortieth y 
day. Centrifugalize urine and examine deposit, . 

mortality. — Very low. Death occurs with convulsions and sign 
of cholaemia. , ' 

Treatment. — ^Antispirochstal serum : 20 c.c. intravenously, given 
repeatedly. Salvarsan preparations of no effect. Aperients 
necessary. 
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CHAPTER XXXI. 

SYPHILIS. 

J ' 

A specific infection, by the Spitochtsta pallida,* acquired by contact, 
commonly sexu^ intercourse, or transmitted through the mother! 
The essential lesion is an infective granuloma. 

Introduction into Old World from America in 1493 is generally 
accepted. 

Name ‘syphilis’ appears first in 1530, in a poem by Fracastor; 
‘Syphilus’ was the name of the infected hero. 

ScHAUDiNN, 1905, discovered the SpirochcBta pallida. 

Wassermann, 1908, described the original serum test based on the 
Bordet-Gengou reaction. 

Ehrlich, 1910, produced salvarsan as a cure. 

The Parasite. — 

MORPHOLOGY. — A. very delicate organism ; often somewhat 
curved : length 4 to 14 /i, breadth 0-25 fi : numerous fine, sharp, 
regular corkscrew spires, commonly eight to twelve in number, 
persisting during rest and after staining. Flagella stained by 
special methods, one at each end. MotSe but not very active, 
movements being: (i) Rotary about long axis; {2) Backward 
and forward movements ; (3) Bending movements. Change in 
position slight. Does not pass a Berkefeld filter. 

LIFE HISTORY.— Unknown. 

OCCURRENCE IN THE BODY. — Spirochsetes are extracellular. 

Primary Lesions. — ^Presence most numerous in primary sore, 
condylomata, mucous patches. 

Secondary Lesions. — In cutaneous eruptions : scanty. 

Gummata. — Scanty ; rarely found. 

Nervous System. — In tabes and general paralysis : very 
scanty. 

Congenital Infections. — Often extremely numerous in tissues, 
especially in liver. 

Have been found in placenta, umbilical cord, and with difficulty 
in blood of infected persons. 

CULTIVATION. — ^The parasite has been cultivated by Noguchi, 
strictly anaerobically, in ascitic fluid and agar containing a piece 
of sterile rabbit kidney or testis. 

TRANSMISSION TO ANIMALS. — In higher apes : by scarification 
and inoculation : subcutaneous inoculation negative. Primary 
Ip finn after thirty days ; resembles human lesion Avith induration 
of glands. Secondary lesions mild : occur in about 50 per cent. 
No tertiary lesions. Wassermann reaction positive. In lower 
monkeys and rabbits : local sore only. In rabbit's eye, produces 
iritis and keratitis. 


•Correct designation is said to be Treponema peittidum or Spironema pallidum 
Cbaudinn's original name Spiroehata(, or Spiroehaie) pallida is commonly employed. 
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Syphilis — The Parasite, continued. 

METHODS OF OBTAINING SPIROCHETES.— 

Chancre. — ^Wash with normal saline: if painful, swab witl^ 

4 per cent eucaine : suck with small Bier’s flask, or squeBS<j 
with protected fingers to obtain deep fluid : transfer fluid " ' ' 
slide with platinum loop. 

Glands. — Puncture groin glands with hypodermic needle. 

METHODS OF EXAMINATION.— (Oil-immersion lens for all 
methods.) 

1. Burri’s Indian Ink Method. — Fluid from lesion stirred in 

drop of Indian ink (‘Chin chin liquid pearl'), and spread ^ 
on slide. Examined with artificial light. Spirochaete 
appears as white shining spiral on black ground. 

2. Stained Films. — Fluid spread on slide. Best stained with 

Giemsa's azur-eosin : Sp. pallida stains a pinkish violet : 
does not stain with ordinary dyes. 

3. Dark-ground Illumination. — Special paraboloid conden- 

ser. Morphology and motility of spirochaete well exhibited. 

Sections. — Levaditi’s silver deposition method. Tissue impreg- 
nated with silver nitrate : -then reduction by pyrogallic acid 
deposits silver on the spirochaetes : sections cut by microtome. 

IDENTIFICATION OF SP. PALLIDA.— Mainly by :— \ 

1. Number (8-12) and regularity of spirals. Parasite very fing.-^ 

2. With Giemsa, stains faint pinkish violet. Other spirochaetes 

stain deeper blue. 

Sp. refringens, present in ulcerated lesions : [a) Thicker and'' 

coarser ; (6) Few, irregular, amd flatter spirals ; (c) Stains 

deeper and more blue ; (d) Greater motility. 

morbid Anatomy. — ^All syphilitic lesions have in common : (i) 

Inflamm ation of connective tissue ; (2) Changes in vessels, endar- 
teritis or periarteritis. The picture varies with site of the lesion. 

PRIMARY CHANCRE. — Consists of (i) Connective-tissue cells and 
fibroblasts ; (2) Infiltration of small round cells ; (3) Epithelioid 
cells and giant cells (scanty). Small vessels show obliterative 
endarteritis, causing the surrounding induration. 

GUMMA. — ^An 'infective granuloma’. Consists, in early stage, of 
cells as above. Early : vessels scanty. Later : new vessels 
numerous. Then obliterative endarteritis occurs, followed by 
caseation of tissue, necrosis, and rupture in certain situations. 

Distinction from tubercle difficult. Main points: (1) In 
gumma, new vessels prominent, in tubercle absent ; (2) 

In gumma, epithelioid and giant cells scanty, and latter 
less definite than in tubercle. 

Modes of Infection. — Conv6yed by secretion from S3^hilitic lesions,'V 
especially chancre and early secondaries! But semen may contain I 
spirochaetes in absence of lesions of external genitals. 

SEXUAL CONNECTION. — Common sites of chancre : Male, sides 
of frenum, gl^ns, sulcus, prepuce ; less commonly, within meatus, 
body ^ of penis, scrotum, etc. Female, labia minora, os uteri ; 
occasionally labia majora ; vagina rare. ' 
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Trans^ssion by connection is unusual more than 5 years from 
original infection : but there is no time limit to infection of 
foetus by mother. 

' ■AjCCIDENTAL infections . — Extragenital chancres. 

' “ In medical practice, e.g., on fingers or bade of hands. 

Lips : commonest extragenital chancre. 

Various sites by accidental infection or in sexual perversion, 

CONGENITAL INFECTION. — Intra-uterine infection of foetus 
through placenta. Mother often has no signs, but Wassermann 
reaction is positive. 

Syphilis thus may be Acquired or Congenital. 

Immunity. — ^No acquired immunity. No immunity, active or 
passive, has been effected in animals. Syphilitic subjects are 
resistant to reinoculation, but after cure are again susceptible. 
Two laws of last generation state : (i) CoUes’s Law — a syphilitic 
infant does not infect its own mother ; (2) Profeta's Law — a 
mother with syphilitic symptoms may suckle her own infant 
without infecting it. Explanation is that mother and child 
respectively are in fact already infected. 

ACQUIRED SYPHILIS. 

Incubation Period. — Interval between infection and appearance 
‘ of primary lesion (chancre) usually three to four weeks. Rarely 
under ten days. To be doubted if under one week or over six 
(or possibly twelve) weeks. Period often impossible to determine. 

Note. — Infection with spirochaetes is generalized within few da5'^s 
of inoculation, certainly before appearance of chancre. 

Stages of Syphilis. — Symptoms are referred to three stages. 
Primary, Secondary, and Tertiary. Certain late, nervous lesions 
are known as quaternary syphilis or parasyphilis. 

Primary Stage. 

The Chancre. — 

Tnifial lesion of syphilis is the 'primary', 'hard', or 'Hunterian' 
chancre, a local manifestation which commences as a painless, 
small, red papule ; enlarges to size of pea : ruptures, forming 
small ulcer. 

CHARACTERISTICS.— Raised, edges indurated, may feel like 
nodule of cartilage, floor often grayish slough, secretion slight, 
suppuration uncommon. Freely movable. 

PROGRESS. — Granulation occurs, and ulcer heals w’ith or without 
treatment, 

SCAR, — ^May be slight or absent, 

\/T 3 SUALLy SINGLE, occasionally two or, rarely, more. 

\SITE. — See Modes of Infection, above. 

I'arieties of Chancre. — On glans induration often absent. A 
" tight prepuce becomes oedematous, chancre palpable below. 
In females, often obscured by oedema : frequently unnoticed. 

SEPSIS. — ^^Vith infection by septic orgpisms or backus of soft 
sore, acute ulceration occurs, very painful : diagnosis obscured. 
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Syphilis, Primary — ^Varieties of Chancre, continued. 

EXTRAGENITAL CHANCRES. — Induration less marked : ulcera- 
tion greater. ' / 

PHAGEDiENA.— Rare : rapid ulceratioa, penis may be destr©}^. 

Lymphatic Glands in, area of chancre groin) enlarged at* 3 d 

‘ shotty ’ : suppuration only with septic infection. 

Diagnosis.— Especially from: (i) Traumatic ulceration; (2) Soft 
sore ; (3) Herpes of prepuce ; (4) Scabies. ^ 

Secondary Stags- 

Is a period of manifestations of general infection, a long-drawn fever 
with constitutional symptoms, as opposed to the localized lesion of 
the primary stage. 

Onset. — Usually five to twelve weeks after chancre. 

Duration. — ^About two years, but no definite limit. 

Principal Manifestations. — (i) Rash ; (2) Sore throat ; (3) Mucous 
patches ; (4) Condylomata ; (5) General enlargement of lymphatic 
glands ; (6) Loss of hair ; (7) Anaemia ; (8) Fever ; {9) Headache 
and insomnia not uncommon. , _ 

Other Manifestations. — Bones. Eyes (especially iritU). 
Acute nephritis. Nails. Acute myelitis. Joints. TesiiSSi^^j;. 
Effect on pregnancy. 

Secondary lesions possess a general tendency to be symmetrical. 

Rash. — 

GENERAL CHARACTERISTICS.— 

1. Polymorphic. — ^Macules, papules, etc., present simultan- 

eously, yet spots tend to be of similar size ; roundish : 
except roseola, are infiltrated. 

2. Roughly Symmetrical. — Abundant. On flexor rather than 

extensor surfaces. Occasionally a few spots only, e.g., 
on flexor surfaces of forearms. 

3. Colour. — A coppery tint is specially suggestive. 

4. Does not Itch. 

5. Disappears without treatment. 

May resemble any known rash, e.g., seborrhcsa. 

MAIN VARIETIES.— 

Macular Syphilide, Syphilitic RosEOLA.-^Commonest type 
and earliest onset. Appears about six weeks after chancre. 
Duration, three to six weeks. Rose-coloured spots, size about 
I inch ; when well developed, do not disappear on pressure ; \ 
no infiltration. On trunk and flexors of arms ; very rare'gm/ 
face. Leaves brownish stain. Recrudescence not uncommon ■ 
sometimes in late stages. js 

Papular or Lenticular SyphilidF. — Onset tends to be latel 
tliEUi previous type. Raised, often coppery, shiny scales at 
margins, infiltrated. Desquamates. Abundant distribution, 

■ includes face. Duration, one to three months or longer. 

Papulopustular Syphilide. 
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Squ^ous SypHiLiDE (s3rphilitic psoriasis). — ^Resembles psori- 
asis, but less silvery and scaly, infiltrated, and mainl y on 
flexors : development rapid, often coppery tint, fissures 
common. 

Rupia (crusts form over ulcers). Ecthyma (ulceration of 
pustules). — ^These are rare forms developing in neglected 

' pustular eruptions. 

DIAGNOSIS.— 

Pityriasis Rosea. — Diagnosis from macular syphilide. 
Itches : covered with fine scales : glands and mucous 
membranes unafiected. Scaly S3rphilides are infiltrated and 
less pink. 

Lichen Planus. — ^Diagnosis from papular syphilide. Lilac 
tint, flat-topped, polygonal, shiny. Itches. 

Psoriasis. — ^Mainly on elbows and knees. Shiny and scaly. 
Chronic. 

Drug Rashes. 

Sore Throat. — Tonsils swollen : ulcers, small, gray, clear-cut, shape, 
{a) kidney or (6) ‘snail track', often symmetric^. Entire mucous 
membrane of mouth and tongue (glossitis) often inflamed : also 
larynx (hoarseness). 

.JVIttcous Patches. — Flat gray areas. Site : moist regions, especi- 
ally angles of mouth, and also within mouth, e.g., on tonsils. 

Condylomata. — Papules, from hypertrophy of papillae ; moist, 
round. Very infective ; adways syphilitic. Sites : skin surfaces 
in apposition, i.e., external genitals, perineum, toes, under breasts. 
Specially in women. 

Lymphatic Glands. — Generalized slight adenitis, especially epi- 
trochlear and cervical glands. Never suppurate. 

Alopecia. — Hair loses gloss and falls out ; often in patches. Grows 
again after treatment. 

Anaemia. — ^Very common. About 4,000,000 red cells per c.mm. 

Fever. — ^Usually slight. Very rarely severe. 

Other Lesions, less frequent or characteristic. — 

BONES. — (1) Wandering (‘osteocopic’) pains common, mainly at 
night ; (2) Symmetric^ subacute periostitis of long bones 

frequent: effusion results in "nodes', e.g., on edges of tibiae. 

EYES. — Iritis common, usually in second year : iris muddy, pupil 
small and reacts sluggishly. Rarely, choroiditis and retinitis. 

' NAILS. — ‘Syphilitic onychia’: ulceration around and destroying 
nail : nails brittle. 

Occasional Lesions . — 

ACUTE NEPHRITIS.— Tends to be very severe. See Renal 
Syphilis, p. 233. 

ACUTE MYELITIS. — See Diseases of the Nervous System. 

15 
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Syphilis, Secondary — Occasional Lesions, ccmtimied. 

JOINTS.— Very rarely affected in acquired syphilis. Subacute 
painless symmetrical arthritis, usually knees. ^ 

TESTIS. — ^Rarely affected. Epididymitis or orchitis. 


Pregnant Woman usually aborts. 

Late Secondary Syphilis. — Certain S3rmptoms tend to occur lat^ . 
in the secondary stage, or there may be recurrences of former 
s3maptoms. Such manifestations emphasize the fact that the 
division into stages is not absolute ; these symptoms may even 
occur years after infection. 

RASHES . — Any type of secondary rash may occur, especially 
roseola. Usually less characteristic in late stages. Rupia 
occasionally. 

IRITIS. — ^Essentially a late secondary manifestation. 

SUPERFICIAL GLOSSITIS. 

ACUTE MYELITIS. 

ORCHITIS. — Painless and symmetrical. 

Some of these are variously regarded as late secondary or as 
tertiary manifestations. 


I 


Tertiary Stage. 

Onset. — Usually from two to ten years after infection, 
after six months. No absolute upper limit. 

Duration. — ^Unlimited. Recurrences common. 


Occasional!]^ 


Fever. — ^May occur, be prolonged, and of any type. 

Lesions of Tertiary Syphilis. — ^Tertiary manifestations result 
from chronic inflammation of cellular tissue, which may be : 
(i) Diffuse, as in syphilitic cirrhosis of the liver ; (2) Localized, 
viz,, the gumma. Action on the blood-vessels, viz., various forms 
of arteritis, takes part in all lesions. A classification follows, but 
the pathological basis is the same throughout, with the gumma as 
its predominant expression. 

i. Gumma. 

ii. Cutaneous and mucous-membrane lesions. 

iii. Visceral lesions : (i) Nervous. (2) Circulatory : (a) Mesaor- 

titis (aneurysm) ; (6) Obliterative endarteritis, etc. (3) 
Liver. {4) Testis. (5) Bones. (6) Alimentary system 
(rectum). Rare: (7) Respiratory system; (8) Kidneys. ^ 

iv. Various lesions : Miscarriages ; effect on pregnancy. Amyloid 

disease. ' 


Gumma.— No tissue or organ immune (except possibly prostate)) 
especially in skin, mucous membrane, subcutaneous tissue, ani 
muscles. ^ 

CLINICAL APPEARANCE (e.g., in subcutaneous tissue). — Firm, 
painless swelling develops rapidly, enlarges, softens, ruptures, 
discharges contents : ulcer results. 
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Ulcer. — Circular ; deep, wall steep and 'punched-out' ; floor, 
yellow 'wash-leather slough'; base infiltrated; foul dis- 
charge common. 

' TERMINATION. — ^Varies with site and treatment. Responds 

''Tapidly to treatment except in brain. 

1. Absorption. — ^With treatment, if gumma is unruptured, 

this may be practically complete (e.g., in testis). May be 
absorbed after fluctuation. 

2. Ulceration, Healing, and Scar. — Thin ‘tissue-paper* 

scar, usually pigmented. Almost, but not quite, patho- 
gnomonic of S3q>hilis. 

On Bones. — ^Hardens, producing osteosclerosis. 

RECURRENCES. — Frequent. 

SCARRING. — ^In certain sites may cause serious deformities, e.g., 
larynx, rectum, and liver. 

DIAGNOSIS. — (i) Origin without cause, grows rapidly, softens, 
ulcer distinctive; (2) History and signs of previous syphilis; 

‘ (3) Wassermann reaction positive; {4) Yields to antisyphilitic 
treatment. Spirochastes can rarely be found. 

Cutaneous and Mucous-jnembrane Lesions. — 

NODULAR CUTANEOUS SYPHILIDE {tertiary or tubercular 
syphilide, syphilitic lupus). — Commences as small brmvnish 
.nodules, which enlarge ; area increases by coalescence mth fresh 
outlying nodules, producing serpiginous syphilide. Margins 
round or roughly crescentic ; diameter i inch and upwards. At 
edges raised nodules. Periphery extends, while in centre healing 
and scazring occur in various degrees. Skin thickens. Site usually 
single ; especially forehead, neck, back, and scrotum, also palms 
and soles. Resembles lupus vulgaris : distinguished by (i) rapid 
growth, (a) no apple-jelly nodules. 

MULTIPLE CUTANEOUS GUMMATA.— Condition more severe 
than last : numerous gummatous ulcers. 

MUCOUS MEMBRANES. — Gummata common: ulceration v^ 
rapid ; destroys all tissues, e.g,, nasal cartilage ; heals with 
much scarring and deformity, whence strictures. Sites : nose ; 
palate (perforations) ; larynx (strictures) ; pharynx ; tongue, 
often with leucoplakia {see Svphilis of the Tongue, p. 231). 

RARE CUTANEOUS CONDITIONS. — ^Leucodermia is sometimes 
syphilitic (or parasyphilitic). Keratodermia of the soles. 

Bone Lesions. — 

LONG BONES. — ^Localized gummata. Pain severe, especially at 
night. Discharge through skin. 

Bones Affected. — Clavicle (especially sterao-clavicular joint), 
sternum, ribs, tibia, femur. Dactylitis rare. No bone immune. 

^FLAT BONES, — ^Lesions may be extensive, causing great disfigure- 

\ ment. Now rare. 

' Bones Affected. — Skull : bones of nose and palate ; frontal 
and parietal bones (may penetrate skull). Gumma of inner 
layer of skuE may press on brain. Vertebrae rare : may cause 
retropharyngead, lumbar, or iliac abscess ; or pressure on cord. 

Diffuse osteitis and periostitis not common. 
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Syphilis, Tertiary, continued. 

Testis. — Lesion may be : — 

1. DIFFUSE INTERSTITIAL.— Testis enlarged, smooth, painless. 

May shrink later. - - ' 

2. NODULAR GUMMATA.— May discharge through skin. 

Note. — ^E pididymis, prostate, ovaries: rarely affected. 

Visceral Lesions. — See p. 230 and elsewhere. 

Amyloid Disease. — Common formerly in chronic syphilis. 

Effect on Pregnancy. — See Congenital Syphilis, below. 

Quaternary Stage or Parasyphilis. 

Diseases occurring usually many years after infection : (i) Tabes 
dorsalis ; (2) Dementia paralytica. Sjrphilitic origin established by 
(fl) Accumulated evidence of preceding S3^hilis ; (6) Wassermann 

reaction ; (c) Presence of Spirochesta paUida in tissues. 

CONGENITAL SYPHILIS. 

General Principles. — Inheritance of syphilis and effects on pregnancy. 

1. EFFECTS OF SYPHILIS ON PREGNANCY.— mis-^ 

carriages suggest syphilis. The liability diminishes with thy 
interval since infection, and with treatment. Typical re^uraL 
are : (a) Repeated miscarriages, {b) Waning effects in successiv#» 
pregnancies — e.g., sequence in 6 consecutive pregnancies : 
early abortion ; (ii) miscarriage in later months ; (iii) syphilitic 
infant, death in few days ; (iv) healthy at birth, syphilis in few 
weeks (typical ‘congenital syphilis’) ; (v) malnutrition only, 
possibly interstitial keratitis later ; (vi) healthy life. 

2. CONGENITAL SYPHILIS.— Always inherited from mother, 

in whom Wassermann reaction is positive even if no symptoms 
are present *, this explains Colies’s law (see p. 223). Mother may 
have ceased to be sexually contagious. 

3. CONGENITAL SYPHILITIC CHILD shows : (i) Wassermann 

reaction positive ; (2) Immunity to acquired syphilis (at least 
until puberty) — ^this explains Profeta’s law ; (3) Response to 
treatment. 

4. SYPHILITIC FATHER. — ^Has syphilitic child only if his lesion 

can infect the mother. 

5. TRANSMISSION TO THIRD GENERATION unproved. 
Symptoms. — 

A. PRESENT AT BIRTH, death occurring within a few days . — \ 
Emaciated and feeble : bullous eruption on palms and soles'^ 
s^hilitic pemphigus neonatorum ; snuffles ; epiphysitis a^ 
disease of skull bones ; enlarged liver and spleen. Rar^ 
syphilis hsemoirhagica neonatorum. C 1 

Syphilitic foetus has large spleen and liver, teeming with ^ 
spirochaetes, bone changes, and various S3q>hilitic lesions. 
The placenta shows cirrhosis and arterial changes. 
Hydramnios common. 
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B. APPEAR A FEW WEEKS AFTER BIRTH ('congenital 
— ^Healthy at birtli. S3nnptonis divisible into: (i) 
Early symptoms. {2) Late symptoms. Both groups suggest 
long-drawn secondary stage, lesions .similarly tending to be 
~ symmetrical. (3) Tertiary and parasyphilitic lesions. Any 
sjTnptom- of acquired syphilis may occur. 

Early Symptoms. — 

WASTING WITHOUT CAUSE. MUDDY COMPLEXION. 

'SNUFFLES'. — Onset three to eight weeks. A syphilitic rhinitis, 
causing: (i) Contagious discharge, whence 's miffling * ; (u) 

Necrosis of nasal bones, whence later characteristic depressed 
bridge of nose. 

SKIN 'AFFECTIONS. — Onset three to twelve weeks, (i) Roseolar 
rash : napkin area, may ulcerate ; (ii) Squamous eruption on 
palms and soles, thickening with profuse desquamation ; (iii) 
Ulceration at angles of mouth ('rhagades'), whence later radiating 
scars ; (iv) Hair loses gloss and falls out, especially eyebrows. 

ENLARGEMENT OF LIVER AND SPLEEN.— May be jaundice. 

BONE AFFECTIONS. — (i) Syphilitic epiphysitis: ends of long 
bones ; often symmetrical or multiple. Occurs within first few 
months. Rapid loss of movement (syphilitic pseudoparalysis). 

.Epiphyses may suppurate or separate. Diagnose from rickets 
by (a) early age, (6) localization of thickening, (ii) Bossing of 
frontal prominences of skull, (iii) Craniotabes (not conned 
to syphilis), (iv) S3q)hilitic dactylitis; phalanges, metacarpals, 
metatarsals. From second year onwards. Swelling may rupture. 
Diagnosis from tuberculosis difficult. 

GENERAL GLANDULAR ENLARGEMENT is uncommon. 

OCCASIONAL SYMPTOMS. — ^Iritis, onychia, various rashes, 
orchitis. Very rarely, hair becomes ttiick (syphilitic \vig). 

Progress. — Improves under treatment. Development is slow : may 
be 'infantilism*. 

Late Symptoms. — Onset during second dentition or puberty. 

EYE. — Interstitial keratitis, bilateral ; may cause blindness ; cornea 
steamy (ground glass) ; duration one to two years. Prognosis 
good ; clears from periphery to centre, where opacities inay 
remain. Commonest late s5anptom ; may be sole syphilitic 
lesion. Iritis, disseminated choroiditis : not uncommon, often 
with keratitis ; prognosis woree, vision permanently affected. 
Rarely, optic atrophy, 

s SYNOVITIS (Clutton's Joints).— Painless, symmetrical, ydth effu- 
sion. Usually in knees. Synovitis of this type is always 

■Y syphilitic. 

/BONES. — Symmetrical periostitis, especially of tibiis. Result : 

' inflammatory thickening, mainly in middle, whence ‘sabre~shaped 
curvature ’. Syphilitic dactylitis. 

‘ EAR. — Causeless, rapid, permanent, bilateral deafness : probably 
labyrinthine. Age ii to 20 years. Females predominate. 



230 


SPECIFIC INFECTIOUS DISEASES 


Syphilis, Congenital — ^Late Symptoms, continued. 

HUTCHINSON’S TEETH. — Upper central permanent incisors 
stunted, peg-shaped, cutting edge smaller than base : edge deepljj 
notched, exposing dentine. Rarely recognizable in adults 
to rapid erosion of cutting edge. Canines may be notched, » 
first molars domed (Moon’s molar). v 

Tertiary Lesions. — Gummata; not common, but may occur ks 
in acquired syphilis and at any age or site (especially testes). 

Parasyphilis . — 

'JUVENILE GENERAL PARALYSIS ’.—Rare. Occurs at about 
i6 years. Tabes dorsalis is considerably rarer. See Syphilis 
OF THE Central Nervous System. , 

Residual Symptoms. — (i) Pallor, malnutrition; (2) Depressed 
bridge of nose ; (3) Radiating scars at angles of mouth ; (4) 
Square or asymmetrical skull; (5) Liver and spleen may be 
palpable ; (6) Wassermann reaction positive : (7) Thickening of 
tibiae ; (8) Corneal opacities ; (9) Hutchinson’s teeth. 


VISCERAL SYPHILIS. 

Syphilis of the Lungs, •'s, 

Very rare. Most important is the fibrosis at the root of the lung^' 
^the frequency of which is not yet fully known. A 

A. Congenital Syphilis. — White pneumonia of the foetus', large 

areas airless, gray, and smooth (not granular, as in 'gray hepatiza- 
tion ’) : alveolar walls thickened, filled with desquamated cells : 
numerous Spirocheetee pallideo. Pathological interest only : life 
not exceeding few hours. 

B. Acquired Syphilis. — 

I. INTERSTITIAL PNEUMONIA (fibrosis) at the root of the lung '. 
fibrosis spreads outwards along bronchi and vessels. May be 
associated with gummata and with bronchiectasis. Characters : 
(i) Symptoms in general resemble pulmonary tuberculosis, 
tubercle bacilli absent ; (ii) Changes mainly at root of lungs, 
noticeable in radiograph ; (in) Improves with antisjrphilitic 
treatment ; (iv) Syphilitic history and other lesions may be 
present ; (v) Wassermann reaction positive. No spirochsetes in 
sputum. 

GUMMATA. — Very rare. Usually numerous and encapsuled : i 
may be caseous and bronchiectatic cavities. 


2. 


Syphilis of the Bronchi. 


hr. 


SECONDARY.— May be hyperaamia, causing cough (' svphilit! 
bronchitis’). \ jr 

TERTIARY. ^Gummata in or near large bronchus : tend to fibrose, 
producing bronchial stenosis or bronchiectasis. Invasion of 
lung rare. 
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S3rphilis of the Tongue. 

Lesions' frequent; some characteristic. Carcinoma may follow 
PRIMARY: CHANCRE.— 

Site. — Usually near tip on dorsum. Indurated. Ulceration 
may be deep. 

Diagnosis. — {«) Epithelioma, at sides of tongue, painful, {b) 
Tuberculous ulcer, painful, pulmonary disease advanced. 
SECONDARY. — Shallow ulcers. 

TERTIARY.— 

Leucoplakia. — ^Mucous membrane thickened and white, 
especially in smokers. Proof of syphilis not invariable. 
Carcinoma may follow. 

Syphilitic Glossitis. — Diffuse gummatous infiltration : results 
in deep fissures, large hard tongue, leucoplakia common. 
Very characteristic. Carcinoma may follow. 

Localized Gummata. — Infrequent. 

S3rphilis of the Pharyns. 

Lesions frequent. 

PRIMARY : CHANCRE. — ^Uncommon. Usually tonsil. Indura- 
tion slight. 

SECONDARY.— 

1. Erythema. — Dusky red rash. Palate or tonsil. Diffuse or 

localized. 

2. JIucous Patches. — On tonsils, pillars, or soft palate : pro- 

duce 'snail-track' ulcers; often symmetrical. Often late 
secondary stage. Symptoms slight. 

TERTIARY. — Gummatous ulceration, often rapid and extensive. 
Frequent sites : posterior pharyngeal ivall ; posterior wall of soft 
palate. Dysphagia usual. Perforation of soft palate common ; 
also adhesions of soft palate to posterior wall. 

Syphilis of the Liver. 

[Syphilitic Hepatitis.) 

A. Congenital Syphilis. — 

1. DIFFUSE HEPATITIS. — Occurs in infants born with disease, 

or developing signs wthin a few weeks. Present in most 
early fatal cases. 

Macroscopic. — ^Liver large and tough, of yellow or flinty 
colour. 

Histology. — ^Pericellular cirrhosis. Spirochaetes in enor- 
mous numbers. (In early stages in foetus, a diffuse, small 
round-cell infiltration.) 

Physical Signs. — ^Liver enlarged, below navel. Spleen also 
enlarged. Ascites rare. May be jaundice. 

2. LATER CONGENITAL SYPHILIS.— Liver changes similar to 

acquired forms. Jaundice not common. 
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Syphilis of the Liver, continued. 

B. Acquired Syphilis. — 

SECONDARY.— Jaundice occasionally : probably catarrh of ducts. 

Very rarely, acute hepatitis [see below). 

TERTIARY.— Lesions important, (i) Gummata ; (2) Scarring 
liver. May coexist. \ 

Gummata. — Size : from a pea to a fist or larger. OftenA, 
multiple. Site : any part, most commonly anterior surface, 
junction of right and left lobes. Appearance : firm, grayish, 
roughly spherical. Three zones present in early gummata, 
especially when large : (i) Caseous centre ; (ii) A surrounding 
fibrous-tissue zone ; (iii) Outer zone of small round-cell infil- 
tration, where condition is advancing. Progress : ^ caseation ; 
then absorption partial or complete, resulting in scarring. 
Rarely softening or calcification. Local peritonitis may occur . 
Scarring of Liver. — ^Depressed scars on surface of liver : 
fibsous-tissue stiasvda run iawasds *, may be gummatous _ot 
caseating areas. Scarring of all degrees from small superficial 
linear scars up to extreme deformities (botryoid liver). 
Amyloid Disease. — Now rare. Other organs also affected. 
SYMPTOMS. — Three principal groups : — 

i. Tumour of the Liver [gumma) ^ — Palpable mass liver 

usually large and tender. Pain in right hypochondrium 
epigastrium common. Spleen may be palpable. Ofter ' \x.£: 
other syphilitic signs. Diagnosis from neoplasm diflSr 
Wassermann reaction positive. Antisyphilitic treatm^ ’ 
effective. Jaundice rare. 

ii. Resembles Atrophic Cirrhosis of Liver [scarring ). — 

Fever and ascites : may be jaundice. Liver edge irregular, 
if palpable. Portal obstruction probably mechanical from 
gumma or scarring in the portal fissure. May be no 
syphilitic signs. Haematemesis unusual. 

iii. With Enlargement of Spleen, — ^May simulate splenic 

anaemia, Banti's and Hanot's disease, acholuric jaundice, 
and many conditions with splenomeg^y. 

Occasionally condition resembles h3rpertrophic cirrhosis of the 
liver, Banti’s disease, splenic anaemia. Rarely, s3miptoms 
suggest suppuration. 

C. Acute Hepatitis. — ^Most often with arsenical treatment : rarely 
occurs in secondary syphilis untreated. Three degrees : (i) Mild : 
jaundice for few days. (2) Fatal : progresses to acute necrosis as 
in yellow atrophy. (3) Intermediate : jaundice, constitutional 
disturbances, liver enlaurged. 

Treatment. — Rest. No syphilitic treatment. Sodium thio- x 
sulphate. 

S3rphilis of the Alimentary Tract. 

Syphilitic lesions are very rare between pharynx and rectum. 
STOMACH. — S3rpMitic lesions very rare at autopsy. The occur- 
rence of a syphilitic gastritis and gastric ulcer is improbable. 
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INTESTINES. Lesions very rare. Stenosis has resulted from 
gummata. 

SYPHILIS OF RECTUM. — Not uncommon ; almost invariably 
women ; probably direct infection from vulva and neighbourhood. 
A slow gummatous grow-th immediately above internal sphincter ; 
usually surrounds rectum. 

Siricitire of recUtm subsequently develops : may be extreme ; 
distinguished from neoplasm by hard fibrous ring. 

SPLEEN. — ^Enlargement not uncommon. Gummata and scarring 
not infrequent ; liver usually involved also (see p. 232). 

Syphilis of the Circulatory System. 

THE HEART. — ^The principal effects on the heart axe due to 
syphilitic lesions of the coronary arteries and blood-vessels, 
resulting in fibroid myocarditis, and to S3?philitic lesions of the 
aorta, resulting in aortic valvular disease. 

Gummata are very rare, but some recorded cases are of special 
interest owing to their position in the bundle of His and 
functional tissues of auricle and ventricle, producing disturb- 
ances of cardiac rhythm and Stokes-Adams' syndrome. 
THE ARTERIES. — See Arteriosclerosis and Aneurysm. 

Renal Syphilis. 

A. Secondary Syphilis. — 

MILD SIMPLE ALBUMINURIA. — ^Not uncommon. Prognosis 
good. Formerly ascribed to mercury, erroneously. 

ACUTE SYPHILITIC NEPHRITIS.— Identical with nephrosis. 
Frequency. — ^About 4 per cent. 

Onset. — Commonest two to four months after chancre, viz., 
at time of rash. 

B. Tertiary Syphilis. — Little importance. 

1. Amyloid disease. 

2. Gummata of the kidneys : veiy rare. Undiagnosable. 

3. Interstitial nephritis. Only with arterial disease. 

Syphilis of the Nervous System. 

See Diseases of the Nervous System. 


DIAGNOSIS OF SYPHILIS. 

General Diagnosis. — Lesions often distinctive and simplified by 
multiplicity. History and signs of earlier disease often present, 
^ viz. ; — 

PRIMARY CHANCRE.— Scar may be present. Difficulties due 
to : absence of scar, urethral and extragenital chancres, masMng 
by gonorrhoea or soft sore ; in females, presence on os uteri. 

SECONDARY LESIONS.— Inquire and examine for these. 

TERTIARY LESIONS.— Examine for results of gummata, e.g., 
'pigmented tissue-paper’ scars on legs, perforations of palate, etc. 
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Syphilis — Diagnosis, continued, 

IN WOMEN. — Repeated miscarriages. 

CONGENITAL SYPHILIS.— Residual phenomena {see p. 230), ^ 
especially depressed nose, radiating scars from mouth, history-^i 
interstitial keratitis and blindness at puberty. ^ 

Specific Diagnosis. — 

SPIROCH.®TA PALLIDA. — ^In chancres, condylomata, and mucous 
patches. For methods, see under 'Parasite', p. 222. 

SERUM TESTS. 

CEREBROSPINAL FLUID. 

Serum Tests. — 

1. WASSERMANN REACTION (W. R.).— Original technique must 

be used. 

2. FLOCCULATION TESTS.— Several varieties extensively tried. 

especially Kahn and Sachs-Georgi : both are very specific and 
probably more sensitive than W. R., but most observers prefer 
to use two tests, one to be W. R. 

Wassermann Reaction of Serum. — 

POSITIVE REACTION.— Is proof of syphilis, except that it ^so 
occurs in certain diseases — ^leprosy, yaws, trypanosomiasis," 
relapsing fever. Transitorily positive in certain acute specific 
fevers, e.g., glandular fever. . 

Note. — ^A positive reaction does not prove that a given lesion, 
e.g., tumour of liver, is necessarily syphilitic. 

NEGATIVE REACTION.— Value depends on such circumstances 
as lesion — e.g., chancre — treatment, etc. In absence of knowledge 
of treatment, does not negative S3q)hilis. 

DOUBTFUL REACTION,— Such as 'weak. positive'. Value only 
assessable with knowledge of aH circumstances of case. Often 
occurs with patients under treatment (may be concealed). 

‘ Provocative ’ injection of axsenobenzol preparation may convert 
negative into positive reaction ; test about fifth day. Useful 
in cases under treatment. 

Wassermann Reaction of Serum at Various Stages. — 

PRIMARY STAGE (chancre). — Reaction becomes positive four to 
eight weeks after infection, viz., later than onset of chancre : 
hence negative reaction does not exclude. But if negative at two 
months, without treatment, it excludes syp hilis . 

SECONDARY STAGE. — ^Practically always positive. y 

TERTIARY STAGE. — ^Practically always positive,, and 
while s3miptoms active ; in aneurysm always positive. Wim,*^ i 
small lesions, many years after infection, is negative occasionally^ . 
CONGENITAL SYPHILIS. — ^In absence of symptoms, reaction'' 
unreliable in first weeks of life : positive reaction at birth (i.e., 
mother sjrphilitic) may become , permanently negative and no 
s3rmptoms ; negative reaction at birth may become positive and 
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symptoms develop. With S5'mptoms, reaction positive in 95 
per cent : resistant to treatment and usually positive until puberty. 
Noguchi’s Intradermal Luetin Test. — ^Not reliable. Ma y be 
positive in non-S3^hiIitic cases. 

LATENT ^ SYPHILIS. — Previous S3rphilis but no symptoms : 
positive in 30 to 40 per cent. Motiiers of syphilitic children but 
without synnptoms : usually positive. 

SYPHILIS OF NERVOUS SYSTEM. — ^Positive in 80-90 per cent. 
PARASYPHILIS. — Dementia paralytica : always positive (also 
cerebrospinal fluid). Tabes dorsalis : positive in 70 per cent. 

Cerebrospinal Fluid. — In lesions of nervous system, examine 
cerebrospinal fluid for : (i) Cells ; (2) Globulin ; (3) Wassennann 
reaction ; (4) Lange’s colloidal gold reaction. In neurosypMlis : — 
Cells. — Small lymphocyrtes present. Over 10 cells per c.mm. 
is pathologic^. This is diagnostic in chronic conditions, 
but also occurs in tuberculous meningitis, and to some extent 
in acute poliomyelitis, encephalitis lethargica, and in certain 
stages of cerebrospinal meningitis. 

Globulin. — In syphilis often excessive. 

Wassermann Reaction. — Tertiary syphilis, may be positive or 
negative ; dementia paralytica, always positive : tabes dorsalis, 
positive in 70 to 90 per cent. 

Lange’s Colloidal Gold Reaction. — High globulin content 
causes precipitation of colloidal gold from suspension. 
Response in Lange's test may be : — 

1. Paretic : 55554331000. In general paralysis. 

2. Luetic ; 00243110000. In tebes and cerebro- 

spinal syphilis. 

3. Meningitic : 00001344300. Occurs in various 

forms of meningitis : not specific. 

Disseminated sclerosis may give paretic or luetic response. 

TREATIMIENT OF SYPHILIS^. 

Treatment must be commenced immediately, but not before diagnosis 
is established by unmistakable signs, or by presence of Spirochata 
pallida or positive serum reaction. 

Drugs in Use in Treatment. — 

I. ARSENICAL PREPARATIONS.— 

i. Arsenobenzol (ar^henamine). — Original '606’ (salvarsan) 

of •P. br^ifrVi Probably most powerful spirochseticide, but 
now superseded owing to difficulties in administration. 

■ Injections always intravenous. 

ii. Neo-arsenobenzol. — Ehrlich's '914*' Superseded 600 

owing to ease of administration. Soluble in small quantities 
of water. Injections intravenous. Numerous preparations. 
Sulpharsphenamine ; intramuscular injection ; pain slight. 
Silver salvarsan : good results. 

a. BISMUTH. — Man y preparations. Probably not quite so effective 
as arsenical preparations, but has great advantage of allowmg 
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Syphilis — ^Treatment — ^Drugs in Use, continued. 

intramuscular or deep subcutaneous injection with ease and 
safety. 

3. POTASSIUM IODIDE. — For promoting absorption of granulo.i, 

mata, gummata, and visceral lesions. No spirochasticidal '' 
powers. 1 

4. MERCURY. — ^Now little used, except when injections imprac- 

ticable, and in initial stage of treatment of syphilis of nervous 
system. Administered by inunction, orally, or by intra- 
muscular injections. 

Mercury must not be relied upon solely in treatment of syphilis. 

Standard Course of Treatment. — 

DRUGS AND DOSAGE.— 

1. '914’. — Ten weekly injections (intravenous). Dose: 0*45 

gm. rising to 0-75 gm. Total 6 gm. 

2. Bismuth. — ^Ten weekly injections (intramuscular). Dose: 

0-3 or 0'4 gm. Total 3 or 4 gm. 

STANDARD COURSES.— 

Primary Syphilis with Negative Wassermann Reaction. — 
Two courses, 2 months interval. In interval give iodide. 
Primary Syphilis with Positive Wassermann jI&action. — 
Give at least a third course : further courses if Wassermann,, 
reaction not negative at end of first course. 

Secondary Syphilis. — ^As last. 

Tertiary Syphilis. — Courses as above : number of courses 
depends on clinical condition and Wassermann reactions. 
Iodides given from commencement. For visceral and nervous 
system involvements, commence with smaller doses of ‘914’, 
and complete total dose by giving two injections weekly. 

Chancre. — Rub with 30 per cent calomel ointment. 

Wassermann Reactions during Treatment. — Positive W. R. 
implies activity of spirochaetes. Conversion to negative indicates 
cessation of activity but is not proof of complete destruction of 
spirochaetes, and relapse to positive may occur. 

Test reaction at end of each course. If positive, further treatment 
necessary. If negative, repeat at intervals of three mnnf-Tis for a 
year, and then at intervals of six months until cure may be 
assumed. 

Chancre with negative W. J 2 . : If reaction remains negative for one 
year, cure may be assumed. 

If a reaction initially positive becomes persistently negative for two 
years, cure may be assumed. Greatest difficulty is with cases in 
which W. R. has already relapsed from negative : may relapse-v 
again fully up to two years. 

'Provocative' injections of ‘914’ will sometimes convert a negative 
to positive, and may be used as final test. 

Indications for Caution in Treatment (commence with 

dose, or mercury) . — ^Advanced visceral disease : renal (except when 
syphilitic), hepatic, myocarditis, arteriosclerosis, aneurysm, aortic 
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di^ase, diabetes, alcoholism, and disease of central nervous system. 
Old age and infancy. Dementia paral3rtica is de^te contra- 
indication. In pregnancy with care. Haemophilia is a contra- 
indication. 

Complications following Arsenical Injections. — ^None common. 
May be : — 

Syncope. — ^During injection. Psychical. No importance. 

Pyrexia, Nicors, Headache. — Within few hours. 

'Nitritoidism’ — 'Anaphylactoid Crises'. — ^Flushing of face, 
rapid pulse, dilated pupils. If severe, swelling of face, 
unconsciousness, twitching of limbs. Are vasomotor pheno- 
mena and not of anaphylactic origin. Give injection intra- 
muscularly, 5 min. of i-iooo adrenalin hydrochloride. 

Skin Eruptions. — Urticaria, especially after nitritoidism. 
Erythema, very rarely progresses to exfoliative dermatitis. 
Give intravenous injections of sodium thiosulphate. 

Vomiting and Diarrhcea. — ^R arely severe. 

Jarisch-Herxheimer Reaction, — ^The administration of any 
powerful syphilitic remedy may cause transient exacerbation 
of symptoms, ascribed to destruction of spirochaetes and 
release of toxins. Well seen in skin and mucous membrane 
lesions. Also Wassermann reaction becomes more positive. 

Cranial Nerve Paralysis. — -Usually 7th or 8th nerve. Rare. 
From over-small dose. Repeat dose. Prognosis good. 

Severe Cerebral Symptoms. — Convulsions, coma, etc. The 
cause of most fatalities. Very rare. Employ venesection. 

Jaundice. — Serious if severe. May, very rarely, progress to 
acute yellow atrophy. Glucose, 50 gm., before injections 
is precaution. May develop weeks or months after last 
injection. Treat with sodium thiosulphate. 

Nephritis. 

Complications following Bismuth Injections. — Intolerance shown 
early by slate-blue line on gums : later stomatitis and nephritis. 
Otherwise toxic symptoms rare. Embolism results from injec- 
tion into a vein. 


CHAPTER XXXII. 

YAWS. 

(Frambcesia.) 

A contagious inoculable disease characterized by raspberry-like 
granulomata, caused by Spirachceta pertenuis (Spironema pertenue). 

Distribution. — ^Widespread in tropics. Children most often. 
Relation to Syphilis.— Sp. pertenuis indistinguishable morpho- 
logically from Sp. pallida. General clinical resemblance, especially 
in late stages. Wassermann reaction positive early and per- 
sistently. But note : (i) Never hereditary ; (2) Primary lesion 
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Yaws— Relation to Syphilis, continued. 

extra-genital, and infection not conveyed sexually ; (3) Primary 
lesion is distinctive ; (4) No visceral or central nervous system # 
lesions ; (5) Mucous membranes in general not afiected ; (6) / 

Mothers are often inoculated from children. Opinion is increasing^.' 
that conditions are identical. 

Incubation Period. — ^Two to four weeks. 

Symptoms. — Often described as having primary, secondary, and 
tertiary stages (but must not be correlated too closely with stages 
of syphilis). 

PRIMARY LESION. — ^Papule forms: gradually enlarges, forming 
granuloma or an ulcer (as in secondary eruption). Constitutes 
'mother yaw’: nature often overlooked: may heal or persist 
for months. Site : Lower extremities commonly : any site where 
skin is broken : genitals rare : in children often on face. Consti- 
tutional disturbances moderate : fever and joint pains. 

SECONDARY ERUPTION. — ^Two to four months after primary 
lesion. Skin loses gloss, and patches of furfuraceous desquamation 
form. Multiple papules appear in these areas : any .site, but 
mucous membranes are little affected except by auto-inoculation^^ 
Papules, often in clusters, enlarge and coalesce : skin desquamates^ 
leaving reddish surface resembling raspberry, the ‘yaws nodule' ; ' 
is teeming with spirochaetes. Grows for two weeks, then 
stationary several weeks, projecting up to half an inch. Then 
shrinks : crust forms from secretion, and forms scab. Finally 
drops off, leaving leucodermic patch of skin. 

Successive crops of nodules appear, with fever and rheumatic 
pains. 

Duration of Attack of Yaws. — ^Usually few weeks or months 
to a year or more. 

Foot Yaws. — ^Papules on feet, often painful owing to thick 
epidermis : may ulcerate and form cracks with long duration. 

TERTIARY STAGE. — ^In small proportion only (untreated). 
Nodules ulcerate instead of becoming absorbed : may last for 
years. Periostitis, osteitis, and epiphysitis may occur — ^painful 
swellings leaving firm nodes on subsiding. 

Lksions also considered to be Tertiary Yaws : — 

1. Gangosa. — Commences as ulcer on soft palate ; slowly pro- 

gresses to extensive destruction. 

2. Juxta-articular Nodules. — ^Fibrotic tumours on long bones 

near joints. ^ 

Mortality — ^Negligible. General health little affected. 

Treatinent.--Arsenobenzol, arsphenamine : specific and rapid cure : 
three injections sufficient. Relapses rare. Sodium hydrogen 
Dismuta tartrate also effective. Mercury useless. 
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CHAPTER XXXIII. 

BAT-BITE FEVER. 

A relapsing febrile disease, due to Spirillum minus, transmitted to 

man by bites of infected rats, and characterized by fever, l3aaphangitis, 

eruption, and tendency to rel^ses. 

Etiology. — Widespread. Sp. minus is a short, fat spirillum. One 
attack protects. 

Symptoms. — Bite may heal normally. 

INCUBATION PERIOD. — ^Variable, usually two to six weeks. 

ONSET. — Pain at site of bite, scar breaks down : becomes an ulcer 
with surrounding inflammation and vesicles. 

COURSE. — ^Acute lymphangitis from site of bite, and lymphatic 
glands enlarge. After fuller interval, patient suddenly becomes 
acutely ill : — 

Temperature rises to 103® : rigors, vomiting, general pains. 

Rash appears : raised erythema or purplish papules : on face, 
trunk, and limbs ; slowly fades. 

Temperature falls in three or four days : often crisis with 
sweating : symptoms improve. 

RELAPSE. — Interval, 3 to 6 days (variable). Temperature rises 
again, with return of lymphangitis, glandular enlargement, and 
rash. Relapses last one or two days. 

Relapses may recur for weeks or mouths iu absence of treatment. 

BLOOD. — ^Polynuclear leucocytosis : eosinopbilia recorded, but 
unusual. 

Suppuration does not occur. Spleen rarely palpable. Spirillum 
in blood during pyrexia only. 

mortality. — Low. No fatal case in Great Britain. 

Diagnosis. — From relapsing fevers. Wassermann reaction negative. 

Treatment. — Arsenobenzol : specific cure : several weekly injec- 
tions necessary. Rat bites should be cauterized. 
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Section I . — Specific Infectious Diseases, continued. 


F. INFECTIOUS DISEASES OF UNKNOWN OR < 
DOUBTFUL ETIOLOGY. 

CHAPTER XXXIV. 

LYMPHOGRANULOMA INGUINALE. 

[Tropical or Climatic Bubo.) 


A venereal disease characterized by inflammatory enlargement of 
the lymphatic glands draining tlie genitalia, resulting in males in 
inguinal bubo and in females in a tendency to stricture of the rectum. 


Etiology. — 

DISTRIBUTION, — Originally recognized on coasts in the tropic® , / 
Cases have occurred lately in many countries. 

ORGANISM, — ^Filterable virus. Communicable to guinea-pigs t / 
subcutaneous and to monkeys by subdural inoculation witii^ 
sterile pus. 

Morbid Anatomy. — ^Lymphatic glands show changes of granuloma. 

Incubation Period. — Probably a few days to three weeks. 

Primary Lesion. — ^In males ; herpetiform ulcers on penis. In 
females : rarely found. 


Glandular Enlargement. — ^The glands affected are those draining 
the genitalia, and differ in males and females. 

Males, — I nguinal glands involved ; draining ano-genital region. 
Enlarge insidiously : commences two to three weeks after 
primary lesion. Periadenitis follows ; glands fuse to skin, 
which becomes reddish-violet. Multiple areas of softening 
appear, suppurate, and produce multiple fistulm. May heal 
in few months or longer. Iliac glands may enlarge, but 
never suppurate. 

Females. — ^The deeper pelvic glands and those around lower i 
part of rectum are affected. Segueles : Stricture of rectum J 
in lowest few inches ; with or without elephantiasis and / 
ulceration of external genitalia. '"v' 

General Symptoms. — Fever of several weeks, lassitude, malaise./ 
Occasionally: skin eruptions (erythemata), general glandular \ 
enlargement, arthritis. 

Diagnosis. — From gonorrhoea, syphilis, chancroid, and from other 
tropical buboes — e.g., plague, tularaemia. 
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test. — P us from a bubo sterilized at 
oo O., dilution i-io. Inject o-i c.c. intradennically. Positive 
reaction is reddish papule in forty-eight hours. Specific. 

WASSERMANN REACTION negative (may be positive transiently 
in acute stages). ^ 

Treatment. — Intravenous injection of tartar emetic. Excision or 
aspiration often followed by secondary infection. 


CHAPTER XXXV. 

YELLOW FEVER. 

An infectious disease due to an unknown virus, transmitted by the 
mosquito ASdes cBgypti, and characterized by jaundice, albuminuria, 
haemorrhages, especially from the stomach (‘ black vomit ’), and slow 
pulse with a rising temperature. 

Aedes esgypti (' tiger mosquito ’) was formerly known as Stegomyia 
fasciata or calopus and Aedes argenteus, 

Geog^raphical Distribution. — Known for centuries to be endemic 
. and epidemic in West Africa. West Indies, and Atlantic coast 
south of New York to Rio de Janeiro. Occasionally imported 
into Europe, but no epidemics. Ships were specially liable to 
epidemics (from conveyance of mosquitoes and lengtii of incuba- 
tion). Aedes eegypH usually keeps to low altitudes with warmth 
and moisture, i.e., near sea coast and big rivers and thus deter- 
mines general distribution. Modem animal ' protection tests ’ 
reveal wide belt in Africa from West Coast to South Sudan : 
also ‘ jungle yellow fever ' in South America. Aedes agypti is 
prevalent in Egypt and India, but there is no source of infection. 
Air routes are inspected to prevent introduction. 

Mode of Transmission. — Principal factors : — 

1. Aedes eegypfi conveys infection by bite after feeding on blood of 

infected persons. Mosquito remains izifective throughout life, 
about five months. Yellow fever in places free of mosquito 
cannot spread infection. Note : Certain other mosquitoes are 
possibly vectors, but apparently not important. 

2. An infected mosquito cannot convey infection until an interval 

usually of about twelve days (at high temperatures may be less) : 
virus possibly passes through some developmental stage. 

3. Young mosquitoes, which only feed by day, are rMely infected. 

Old mosquitoes feed in evening and early morning and never 
in middle of the day, at which time risk of infection is negli- 
gible. Eggs are laid in water, but are resistant to drying. No 
hereditary transmission of infection. 

4. Blood of infected persons becomes infective in incubation period 

and ceases after first three days of illness — due to development 
of immune body. Infection conveyed by subcutaneous inocula- 
tion of I c.c. orjless of blood. 
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Yellow Fever — ^Mode of Transmission, continued. 

5. The fomites and clothes of infected persons never contain virus, 

6. Immunity after attack persists throughout life : due to immune 

bodies in blood. Relative immunity of those born and liyina, 
in endemic areas is due to mild unnoticed attacks. 

7. Jungle yellow fever : Recorded in central South America, distaiftc 

from human infection : monkeys are reservoirs of infection y 
no ASdes eegypti, but other Aedes species. ' 

8. Epidemics. Commence about two weeks after primary case, 

i.e., twelve days for development in mosquito, and two days in 
man. Epidemics cease in cold weather ; frequent in late 
summer. 

9. Virus. Unknown : filterable. Present in blood, liver, and other 

organs. (Spirochaete described by Noguchi, 1919, was from 
Weil's disease.) 


Transmission to Animals : Protection Tests. — 

MOUSE. — Is infected by intracerebral inodulations of infected 
blood : dies of encephalitis. After several passages through 
brain, virus becomes fixed as ‘ neurotropic causing encephalitis 
in monkeys and not ‘ viscerotropic ' s3nnptoms. 

‘Mouse Protection Test’. — For diagnosis of recovered cases 
of yellow fever. Mixture of patient's serum and infected 
mouse brain, i.e., ' neurotropic virus ', injected intrapei-i- 
toneally into mice and starch injected intracerebrally to 
localize virus : if serum is not protective mice die of 
encephalitis. Test specific and reliable. , / 

MONKEY. — Rhesus monkeys susceptible : symptoms resemble 
those in man. 

' Monkey Protection Test ’. — ^Mixture of patient's serum 
and ‘ viscerotropic ’ virus injected into rhesus monkey. 
Test specific : agrees with results of mouse test. 

HORSE. — ^No symptoms after infection, but immune bodies in 
serum. 


Morbid Anatomy. — Cutaneous and visceral haemorrhages ; stomach 
contains black blood ; blood in. vessels clotted. 

LIVER. — Changes usually sufficient for diagnosis : (i) Lobules 

infiltrated -with mononuclear cells ; (2) In mid-zonal region of 
lobules (less at periphery) cell changes are : (a) hyaline degenera- 
tion of cytoplasm, acidophilic ; (b) acidophilic intranuclear inclu- 
sion bodies in some cells ; (c) cells round and separate. 

KIDNEYS.— Haemorrhagic foci ; fatty degeneration, cloudy swelling, 
and changes of acute nephritis. 

SPLEEN. — Slightly enlarged. 

Clinical Types. — 

MILD OR LARVAL. — Previously recognized only in epidemics/ 
but now by serum tests. Symptoms as in onset only : few daysV 
pyrexia : jaundice may be absent ; mistaken for malaria, etc. 

SEVERE. — ^As described below. 

MALIGNANT. — ^Death in rapid toxaemia : symptoms slight. 
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Duration of Xnfectivity. — Not exceeding four days from onset of 
symptoms. 

Quarantine Period. — Six days. None for ‘immunes’ (previous 

' — attack). 

Symptoms. — 

INCUBATION PERIOD. — Three to four days. Experimental 
limits, about ten days. 

ONSET. — Stiddcu, with rigor, often in early morning. Usual early 
symptoms ; severe headache, often frontal, pains in back, rapid 
pyrexia, skin dry. Three stages are often distinctly marked. 

STAGE I. — Initial Fever. Duration one to three days. Tempera- 
turc high from onset, 100° to 106®; remains steady or rises. 
Three important symptoms are: — 

a. Factes : face flushed, eyes red and injected, with definite 

icteroid tinge. 

b. Fulsc-rate at first rapid ; commences to fall with steady or 

with rising temperature ; may continue to do so in following 
stages (Faget’s sign). 

c. Albuminuria on third day. Urine scanty. 

Other symptoms : — 

Vomiting : first of food, then of acid and blood towards end of 
period. Constipation. Headache. Epigastric pains. Pains 
in body and limbs of varying severity ; may be intense. 
Tongue remains clean at edges, but white fur forms on dorsum. 
Jaundice of skin usually commences at end of stage. 

STAGE 2. — Stage of Calm or Remission. Duration one to three 
days. Change from previous stage rapid. Temperature falls 
nearly to normal, pulse slows further, and symptoms diminish. 
In mild cases convalescence may now set in. Rarely, anuria and 
black vomit occur : death then almost invariable. 

Serious cases more frequently pass into next stage. 

STAGE 3. — Stage of Reaction or Secondary Fever. Onset about fifth 
day. Duration a week or more. This is the critical period, (i) 
Temperature rises gradually to 104®. (li) Pulse-rate continues to 
fall, (iii) Jaundice intense, (iv) Vomiting recurs {' black vomit ’). 
(v) Urine diminishes, albuminuria increases. Abdominal pains 
and melsena. Prostration and weakness extreme. 

In favourable cases symptoms commence to subside gradually 
about eight days from onset. 

In unfavourable cases : (i) Vomiting and jaundice increase ; 
or (ii) Suppression of urine occurs, with delirium, uraemic 
convulsions, coma, and death. Groups (i) and (ii) often occur 
together. 

pummary of Symptoms. — 

/ JAUNDICE. — ^Icteroid tint in conjunctivae at onset. Jaundice 
becomes extreme. 

TEMPERATURE.— ( I) In first stage high from onset, usually 103® 
to 105° : steady or rises. (2) In second stage falls to 98® to 
100®. (3) In third stage rises to loi® to 103°; in favourable 
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Yellow Fever — Summary of Symptoms, continued.. 

cases after about three days commences to fall by lysis, but in 
unfavourable cases usually rises continuously until death. , 

PULSE-RATE.— On first day loo to no, then falls to about 75-^h 
end of first stage. Subsequently falls lower, to about 50. 
falling pulse-rate with steady or, rising tempcrahtre is characterisUy 
(Paget’s sign). 

URINE. — Onset of albuminuria usually on third day, even in mild 
cases. In second stage may be absent. In third stage as in severe 
acute nephritis ; anuria frequent. Haemoglobinuria rarely. 

VOMITING. — ^In first stage, nausea and vomiting of food, acid, 
and blood. In third stage, ‘black vomit', black fluid containing 
blood pigment. Amount very large. Emesis with effort. 

SPLEEN. — ^Not enlarged except with malaria. 

CONSTIPATION. — Stools not clay-coloured until late. May be 
‘tarry’ from blood. 

MENTAL CONDITION. — ^May remain clear. Delirium in severe 
cases. 

HEMORRHAGES. — Skin and mucous membranes. 

BLOOD. — ^No characteristic change. Bile present ; may be free 
haemoglobin. 

Progress. — Relapses are uncommon. Sequeles are rare : occasion^^ ' 
boils or diarrhoea. Convalescence usually surprisingly rapid, at,| 
strength returns quickly. ' t 

MORTALITY. — ^In white patients under good conditions should 
not be more than 10 to 15 per cent. High mortality among 
alcoholics and debilitated subjects. 


Diagnosis. — ^Mild cases resemble catarrhal jaundice, malaria, or 
simple pjTexias : diagnosis in convalescence by ‘ protection 
tests ’. In fatal cases, diagnosis by liver changes. In epidemics 
simple. Important clinical symptoms : (i) Increasing jaundice ; 

(2) Falling pulse with steady or rising temperature ; (3) Albumin- • 
uria ; (4) Black vomit. Diagnosis from : — 

BLACKWATER FEVER. — ^No headache, no falling pulse, haemo- 
globinuria constant, hasmatemesis very rare. 

MALARIA. — ^Protozoa in blood ; enlarged spleen. 

DENGUE. — ^Difficulty occasionally caused by coexistence. 

• RELAPSING FEVER. — ^p. obermeieri present in blood ; enlarged 
spleen. 

SPIROCHETAL JAUNDICE. — By laboratory tests. 

Prophylaxis. By anti-mosquito methods, as in malaria. 

PROPHYL.^CTIC INOCULATION. — Injection of mixture 
neurqtropw virus (inoculated mouse brain) and immune serum? '. 
Immune bodies develop in serum; duration about two years^^. 
Immune serum obtained from convalescents or horses. 


Treatment.— No specific remedy. General treatment as' in typhoid 
fever. Fluids and alkalis as in blackwater fever. 
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CHAPTER XXXVI. 

SMALL-POX. 

) ' {Variola.) 

An acute infectious disease cbaracterized by an eruption which 
pMses through successive stages of papule, vesicle, pustule, and crust, 
wth subsequent scarring. 

Recorded from prehistoric times in the Far East, Spread in Europe 
probably in 6th century A.D, ; first described by Rhazes in lotii 
century ; described by John of Gaddesden in 14th century, and studied 
carefully by Sydenham. 

Introduced into America in i6th century. 

Epidemics of 'Mild' and 'Severe' Small-pox. — Epidemics have 
occurred in recent years characterized by persistent mildness of 
great majority of cases and by trifling mortality of all cases, mild 
or severe: generally kno\vn as 'mild' small-pox. Thus epidemics 
of 'small-pox' are of two types, the one being the traditional type, 
the other of low severity, perhaps originating in Africa. These 
may exist side by side, but most epidemics can be finally allotted 
to one or other type. The type of low severity is separately 

y described under the title of Alastrim or Variola Minor (p. 252), 

/ and the problems arising are discussed there. The remainder of 
this section applies to the traditional form {'severe' small-pox), 
which throughout is referred to as 'small-pox'. 

Etiology. — Susceptibility almost but not quite universal. Extremely 
contagious : almost invariably contracted by unvaccinated persons 
on first exposure to infection. One attack does not always pro- 
tect for life, but second attacks are very rare. 

AGE. — ^All ages equally susceptible, but mortality very high in 
young children. 

SEX. — ^Equal in males and females. 

RACE. — ^Negroes especially susceptible. 

CLIMATE AND SEASON. — Of little influence ; more prevalent 
in tropics. In temperate regions, more frequent in winter than 
summer. 

Epidemics vary greatly in severity : some recent ones very mild. 

IHCorbid Anatomy. — Pustules present on skin, tongue, and palate, 
often on larynx : may extend to stomach : none on trachea, but 
may be ulceration. 

Spleen enlarged. Lymphatic glands become enlarged. 

In heemorvhagic forms, hsemorrhages occur in all tissues and 

I) organs. 

Formation of a pock.— Degeneration of cells commences 
among the prickle-cells. The cells liquefy, and lymph is also 
exuded, a vesicle resulting. The vesicle is muliilociilar, owing to 
persistence of trabecul®, and does not colkpse from a single 
prick. Umbilication is due to changes being more advanced at 
periphery. The pustule is unilocular, trabecula being destroyed. 
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Small-pox-:-co«<tn«eii. 

The Virus. — Collections of epithelial cells are found in the pocks of 
small-pox (and of vaccinia) knoAvn as ' Guarnieri bodies The 
cells contain minute intracellular bodies, the ‘ elementary bodies V 
of Paschen, Disputed for many years whether Paschen's bodiei^ 
are the virus or degenerative changes in epithelial cells. Ledingf.- 
ham, Amies, and others have prepared pure suspensions of the' 
bodies and obtained following reactions : — '* 

Elementary bodies of — 

1. Vaccinia. — Agglutinated by antivaccinial serum ; not by 

serum of small-pox convalescent. 

2. Variola. — Agglutinated by small-pox serum, not by anti- 

vaccinial serum (or in low titre). 

3. Cow-pox. — Agglutinated by anti-cow-pox and anti-vaccinial 

sera, not by small-pox sera. 

As result of these and other experiments, Paschen's bodies can 
be accepted as virus of small-pox. 


Mode of Infection. — The virus probably enters by mucous mem- 
brane of nose, mouth, or respiratory tract. Communicated by : 
(i) Infected persons ; (ii) Infected articles and fomites ; (iii) Third 
persons ; (iv) Inoculation, now illegal (see Vaccinia, p. 254). No 
healthy carriers. 

OCCURRENCE OF INFECTIVITY. ~ Infected persons m- 
doubtedly infectious from commencement of rash, but not pre»^o 
ously, until skin entirely clear. Greatest during pustulation, bi-,f 
also infective in pre-eruptive period and during prodromal rashe^. 
(not fully proved). Dried scales are main source of infectionc* 
Pustules under skin of palms, soles, or nails may not rupture, and 
must be cut away or infectivity remains. Dead bodies are infec- 
tious. Virulent types ina.y follow infection from the mildest 
varioloid. Entering a room is sufficient for infection. 

Aerial Transmission over considerable distances is possible, 
but not fully proved. Cases occur near isolation hospitals, 
but some are possibly direct infection. 

Duration of Infectivity. — Until, scabbing has completely ceased 
and all crusts separated. 


Quarantine Period for Contacts. — Sixteen days. (Period usually 
fixed at sixteen days, but a few undoubted cases are recorded 
with incubation period of twenty days.) 

Varieties of Small-pox. — 


2. 


VARIOLA VERA. — (i) Discrete ; (ii) Confluent. The separation 
is justified by the great difference in mortality. 
HEMORRHAGIC SMALL-POX. — (i) Black small-pox, purpura j 
variolosa: (ii) Hsemorrhagic pustular small-pox. .^J 

"VARIOLOID. — Small-pox modified by vaccination. 




VARIOLA VERA. 

Incubation Period. — ^Nine to fifteen days, usually twelve (fairly 
constant). Extreme limits possibly five to twenty-one days, 
or longer. No symptoms. 
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Clinical Stages. — (i) Invasion; (2) Initial rashes; (3) True 
eruption ; ^4) Desiccation. 

, Stage of Invasion. — Prodromal period : onset usually sudden ; in 
adults rigors or chills ; in children convulsions. Characteristic 
initial ^ symptoms are : (i) Frontal headache, absence rare ; (ii) 
Vomiting and epigastric pain ; (iii) Pains in back : often also 
elsewhere. All three often intense. 

Temperature on ist day, 103°. Pulse rapid. Constipation. 
Tongue furred. Breath offensive. Throat often sore. 
Restlessness, insomnia, and often delirium. Prostration may 
be severe. Skin usually dry, but may be sweats. Respira- 
tions may be rapid. 

Severe initial symptoms may be followed by mild attack : mild 
initial symptoms never by a severe attack. 

Initial Rashes. — Usually on second day. Frequency varies greatly 
in different epidemics ; up to 15 per cent of cases. 

TYPE OF RASH. — (i) Scarlatiniform. (2) Morbilliform. These 
may be general, or approximately of the 'bathing-drawers area’. 
(3) Petechial, especially * batiiing-drawers area'. Rarer tjrpes : 
urticaria, purpura. Petechial and generalized rashes are usually 
followed by severe or hsemorrhagic symptoms. 

Duration of initial rashes generally two days, occasionally five 
days : usually fade entirely just before true eruption, but 
may overlap. 

//tage of Eruption. — This stage is here described under two divisions, 

• discrete and confluent. 


Discrete Form. 

In this form the pocks remain separate from each other. 

ONSET OF ERUPTION.— Third day. Appears first on forehead, 
back of wists and hands. Often at the same time in mouth and 
fauces. Rash spreads on face, trunk, and extremities : last on 
lower extremities, soles, and palms : development occupies about 
three days. Only one crop appears. 

CHARACTER OF ERUPTION. — ^Successively macule, papule, 
vesicle, pustule, and crust. Early stage of spots : bright red 
macules, diameter ^>3 inch, disappear on pressure ; in a few 
hours become papular, ' like shot in the skin '. On fifth to sixth day 
of illness vesicles form, with clear summits, umbilicated, diameter 
^ inch. On eighth day become pustules : spots swell, become 
opaque, dome-shaped, umbilication lost. Injected areola sur- 
rounds pustule. Skin much swollen. This maturation commences 
on face and spreads. Spots are circular in shape. 

DISTRIBUTION OF ERUPTION.— Spots most numerous on face, 
scalp, distal portions of extremities, and upper back ; least on 
abdomen, chest, proximal portions of extremities, and lower back ; 
may be many thousand spots. Mostly affects parts usually 
uncovered ; less in flexures such as axillae and flexor surfaces. 

SYMPTOMS.— With onset of rash, temperature and symptoms 
subside. With maturation at 8th day, general symptoms return. 



248 


SPECIFIC INFECTIOUS DISEASES 


Small-pox — ^Variola Vera — ^Discrete Form, continued. 

and 'secondary fever' occurs. Itching extreme, and great pain 
from swollen skin. Face especially painful. Eyelids^ swollen 
closed. Mouth dry and deglutition painful. Thirst extreinpA 
Delirium slight or absent, but in severer cases may be acute anS-i 
suicidal. Odour often distinctive, but more marked later. , y 
STAGE OF DESICCATION.— ^6om< tenth day pustules commence 
to rupture and pus exudes. Subsequently they dry rapidly, first 
on face. Temperature falls gradually and convalescence begins. 
By fourteenth day decrustation advanced on face. Scabbing 
continues during third and fourth weeks. 

TEMPERATURE.— (i) High on first day, 103“ to 104° ; (2) Falls 
with true rash ; (3) Rises again with maturation, ' secondary 

fever ’ ; (4) Commences to fall between tenth and fourteenth days, 
LIVER AND SPLEEN. — Not palpable. Bowels costive. 
PITTING.— Slight in this form. 

UNFAVOURABLE CASES.— After the eighth day typhoid state 
develops with extreme prostration : heart fails. Death usually 
twelfth to fourteenth day. 



Confluent Form. 

• 

Pocks coalesce. Initial s3mptoms usually more severe, 

ONSET OF ERUPTION.— Fourth day or earlier. The earli 
eruption the more often is it confluent. 

CHARACTER OF ERUPTION.— Passes through same stage. 
discrete form. In the milder cases papules are early discrete, 
and confluent only when pustular. In more severe cases pustules 
are very close, sldn greatly swollen and hyperaemic. With onset 
. of rash, temperature and symptoms subside, but not so completely 
as in discrete form. 

On eighth day pustules form, and coalesce ; large superficial 
abscesses result. Pustules in mouth, larynx, and phar3mx. 
Cervical glands much swollen. Feetor extreme. General ' 
symptoms return in marked degree, and condition is pititul. 

T emperature high, pulse rapid, thirst marked, delirium frequent. ' 
DISTRIBUTION OF ERUPTION. — Confluence extreme on face, 
feet, and hands. On limbs scattered patches. On trunk, spots 
always discrete. The eyes are closed, skin markedly swollen. 
The danger to life varies with number of spots on face. 

STAGE OF DESICCATION. — ^Pustules break and exude pus, or 
may desiccate unruptured. Scabbing occurs in third and fourth 
weeks ; the crusts are very adherent and may require treatment. \ 
Pocks which remain unruptured under skin of palms, soles, and / 
nails must be cut away. 

UNFAVOURABLE CASES. — ^Death results from : (i) Delirium, / ’( 
prostration, and - cardiac failure — ^tenth to twelfth day ; (2) ^ 

Haemorrhages {see H.ffiMORRHAGic Small-pox, p. 249) ; (3) Pneu-' 
monia during convalescence. 

FAVOURABLE CASES. — ^Improvement commences about twelfth 
day. Desiccation occurs and symptoms subside. 



SMALL-POX 


249 


HiSmOBRBAGIC SMALL-POX. 

Occurs in two forms : (i) Black small-pox or purpura variolosa ; 
(2) Heemorrhagic pustular small-pox. 

Purpura Variolosa. 

' FREQUENCY. — ^Varies in difEerent epidemics. Most common in 
healthy adult males. Rare in children and vaccinated persons. 

INITIAL SYMPTOMS. — ^As in other forms, but always severe. 

ERUPTION. — ^Appears on second, third, or fourth day, petechial 
from onset, with diffuse hyperamia. Often commences in groins, 
spreads rapidly, \vith extensive subcutaneous and cutaneous 
hamorrhages, and becomes universal. Usually haemorrhages ftom 
mucous membranes, haematuiia, hamatemesis, hamoptysis, etc. 

CONDITION. — Becomes appalling : face swollen, conjunctival 
ecchymoses, entire skin of purple hue, bloody saliva, amd foul 
breath ; extreme prostration and collapse. Mind may be clear 
to the end. 

DEATH on third to fifth day, rarely sixth : recovery never occurs. 
Two groups may be distinguished : (a) Prodromm radi, usually 
petechial, followed by the purpuric eruption ; (b) Eruption 

purpuric from onset. The ^auracteristic pustular eruption is 
not present, and in a sporadic case the diagnosis is very difficult, 

Haemorrhagio Pustular Small-pos. 

\j'* Commences as severe variola vera. Haemorrhages commence in 
vesiculair or pustular stage ; the earlier the onset ihe more severe Ihe 
condition. Blood appears first in areolae surrounding spots, and 
spreads rapidly. Haemorrhages from mucous membranes common. 

DEATH on seventh to ninth day: recovery occasionally occurs. 

(In discrete form, haemorrhages into spots on’ legs may occur if 
patient gets up too eairly.) 

Blood Changes. — ^Marked poljmuclear leucoc3rtosis in all forms. 

VARIOLOID. 

Modified form occurring in vaccinated persons. Onset abrupt. 
Initial symptoms may be severe as in other forms. Rash, as papules, 
appears on third or fourth day. With eruption, temperature and 
symptoms subside. No secondary fever occurs. Stages of vesicle 
and pustule are short. Various stages may be present together from 
arrest of development. Pitting rare. Within five years of vaccination 
varioloid is rarely severe, but occasionally is fatal. 

Note. — These cases are infectious, and virulent types may occur 
. in the infected. 

COIOPLICATIONS. 

BRONCHOPNEUMONIA present in aU fatal cases. 

DELIRIUM AND COMA. Convulsions common in children. . 

LARYNGITIS may be dangerous from oedema of glottis, aspira- 
tion pneumonia, or necrosis of cartilages. 

ALBUMINURIA frequent, but nephritis rare. 
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Small-pox — Complications, continued. 

CONJUNCTIVITIS common, but usually avoidable -with care. 
KERATITIS not uncommon in confluent form. 

SEPTIC.EMIA may develop in pustular stage or later. 
ENCEPHALOMYELITIS— very rare. 

Sequelae. — 

PITTING. — ^Especially on face in confluent form. 

BOILS AND ABSCESSES.— Very frequent and troublesome. 

Cellulitis and erysipelas occasionally during scabbing. 
OSTEOMYELITIS VARIOLOSA.— Destroys epiphysial lines in 
growing bones. Non-suppurative. Often unrecognized until 
defective growth. 

Rare : Post-febrile insanity. 

A secondary eruption occasionally occurs during desquamation, 
so-called ‘recurrent small-pox'. 

PROGNOSIS. 

Depends on ; — 

1. VACCINATION. — In vaccinated persons mortality very low. 

A few per cent in most unfavourable circumstances. With 
successful re-vaccination, mortality nil. (See Vaccinia, p. 254.) 

2. AGE. — In unvaccinated persons mortality highest in infancy,' 

diminishes in childhood, and then increases progressively. 
Average about 25 to 35 per cent. 

3. CLINICAL TYPE. — ^Haemorrhagic form practically always^ 

fatal. Confluent form, mortality about 50 per cent. Discrete 
form about 5 per cent. 

4. SPECIAL SYMPTOMS. — Prognosis depends especially on 

amount of eruption on face. Unfavourable symptoms also are 
delirium^ high temperature, laryngitis, and pulmonary affec- 
tions, especially in children. 

5. VIRULENCE OF EPIDEMICS. — ^This varies very greatly. 

DIAGNOSIS. 

Great difficulty of diagnosis is due to ; (a) Resemblance to chicken- 
pox ; (6) Occurrence of mild cases. Principal points are : — 

Distinction from Chicken-pox. — 

1. PROSTRATION. — Marked in small-pox. 

2. DISTRIBUTION OF RASH. — Spots counted and charted on 

hand, forearm, upper arm, foot, leg, thigh. In small-pox 
larger numbers centrifugally ; in chicken-pox larger numbers 
centripetally. Also compare face and trunk. Most reliable, 
early sign. 

3. DEPTH OF SPOTS. — In chicken-pox superficial even to inspec- 

tion. In small-pox, mild and severe, deeper and often with 
’ shotty' feel. 

4. SHAPE OF SPOTS. — -In chicken-pox some elliptical or oval spots 

can be found in groins and folds of skin : not in small-pox. 
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5. In chicken-pox, fresh crops occur on several successive days ; 

hence all stages arc present simultaneously. Never in small-pox. 

6. In chicken-pox, vesiculation and crusting of some papules will 

occur very' early, may be within two days. 

•'Further points in chicken-pox arc: (i) Rash usually present on 
first day ; (ii) Fever does not fall with eruption ; (iii) Spots 
, unilocular and collapse on pricking ; (iv) No umbilication ; 
(v) Areola rare round spots. 

Initial Rashes. — May simulate scarlet fever, rubella, or measles. 
Other symptoms differ. Transient. 

Rarely, diillcultics from : haimoiThagic scarlet fever and measles, 
typhus, rubella, crj'lhcmata. 

True Rash. — To be distinguished from chicken-pox, measles, drug 
eruptions (especially pot. iodide). 

Paul’s Test. — Widely used on Continent. Liquid contents of a 
vesicle diluted and placed on scarified surface of a rabbit’s cornea. 
In .}S hours small elevations appear on inoculated eye. On 
microscopical examination of excised cornea, Guarnieri's bodies 
present (see Virus). Test positive in small-pox, negative in 
chicken-pox. (Absent or slight in alastrim.) 

FROPHTZiARIS. 

vaccination and re-vaccination : repeated after exposure to 
infection. (Sec Vaccinia, p. 254.) 

DURING AN EPIDEMIC. — General vaccination. Complete 
isolation of contacts. Great care in diagnosis of mild cases. 
(Sec also JIode of Infection, p. 246.) 

TREATMENT. 

Isolation in special hospitals imperative. No specifie treatment 
exists. Varioloid and discrete cases require little special treatment. 
In severe cases treatment especially for eruption and constitutional 
symptoms. 

GENERAL HYGIENE.— Bed, fresh air, plenty of fluid, milk diet. 
Water bed if necessary. Nose and mouth : swabbed gently or 
syringed (see Scarlet Fever, p. 129). Ice to suck when mouth 
affected. 

INITIAL SYMPTOMS.— PfliMS need opium. Vomiiing: ice and 
champagne, and opium. High temperature : hydrotherapy, 
especially cold packs. 

ERUPTION.— Cut hair short. In early stages lint mask over 
face. Moisten with cold water or 2 per cent carbolic. Cover 
with oiled silk. Itching in all parts is relieved by cold and 
moisture. When crusts form, skin must not be allowed to d^. 
Best for face is a mask of thin linseed poultice covered with a 
little vaseline and frequently renewed. For body, moisten with 
glycerin or vaseline. For unruptured pustules, especially under 
nails, incise and treat aseptically. . 

All treatment with oil, liniments, etc., useless, and probably 
delays separation of crusts. 
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Small-pox — ^Treatment, continued.. 

BATHS. — Continuous warm bath most valuable. Should be used 
in all cases of suppuration, confluent spots, or toxaemia, and also , 
to hasten separation of crusts. 

EYES. — ^Treatment of great importance. Bathe with bora^’ 
lotion, smear edges of eyelids with vaseline. Usual treatmen^; 
for keratitis. ' '' 

HAEMORRHAGIC CASES.— No treatment of any effect. Haemo- 
s^ 3 >‘tics usoltcss* 

VARIOUS SYMPTOMS AND COMPLICATIONS.— and 
sleeplessness need opium. For cardiac weakness give alcohol 
and stimulants. Great swelling of tongue may need incisions. 
Lar3aigitis : tracheotomy may be necessary. 

PROTECTION FROM LIGHT. — Maturation is less when spots 
are guarded from light. 

CONVALESCENT SERUM. — Injections (25 c.c.) under trial. 

CONVALESCENCE. — Give frequent baths to hasten separation of 
crusts. Convalescence usually rapid. Boils : open on formation, 
and give continuous warm bath. * 

ALASTBIIVE OB VABIOLA MINOR. 

{JPara-small-pox. Amaas. Mild Small-pox. Varioloid Varicella':)--^ 

Epidemics are characterized by persistent mildness of great majority 
of cases, and by trifling mortality of all cases, mild or severe. 

Nomenclature. — The International List of the Causes of Death uses/ 

‘ Variola Minor ’ : open to objection of former use for mild forms of 
severe small-pox. 

Symptoms. — 

INITIAL SYMPTOMS. — ^Moderate pyrexia, headache, backache, 
nausea or vomiting. Usually mistaken for influenza or gastritis. 
These s3unptoms may be absent. They pass rapidly, and patient 
often feels well for two or three days. No prodromal rashes. 

ERUPTION. — Commences on third to seventh or tenth day. No 
secondary fever or malaise during eruption, or slight if rash 
profuse. Onset on face and neck, then on trunk, and last on 
extremities. Develops in i to 2 days. Only one crop. 

Number of Spots. — ^Usually scanty. Profuse in about one- 
third. Occasionally generalized, and may be confluent. 

Distribution. — Centrifugal. Scanty on trunk, chiefly on 
limbs : may be on palms and soles. 

Progress of Eruption. — Commences as macule and papule. 
Vesicle forms with opalescent fluid (milk-pox), or papule passes [ 
direct to vesiculo-pustular stage. Pocks unilocular and rarelW 
umbilicated. More superfici^ than usual in small-pox, and/, 
progress more rapid. i 

Desiccation follows. Top falls off, leaving purplish stain or 
may be central depression. Pitting absent or very slight. 

Eruption frequently aborts. Many spots subside as pimples. 
Others do not reach surface and are absorbed. 
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Mortality. — ^Negligible. Even Avith confluent rashes, constitutional 
sj’'mptoms are trifling. 

Diagnosis from Chickon-pos. — By distribution of eruption, and 
absence of successive crops. 

Pathogenesis. — Problems arising arc : (i ) Are small-pox and alastrim 
t due to same virus ? (2) Can alastrim give rise to small-pox, 
granting that the virus is the same ? {3) Is it possible to recognize 
(fl) individual cases, (6) epidemics of alastrim ? (4) "What measures 

are necessary in an epidemic of alastrim ? 

1. ARE SMALL-POX AND ALASTRIM DUE TO SAME VIRUS ? 

Note : — 

a. Symptoms of alastrim are identical Avith those of certain 
mild cases of small-pox which may occur even in severe 
epidemics. 

b. Relations to vaccinia are practically identical, viz. : — 

i. Vaccinia protects man against small-pox and alastrim, 

and either protects against vaccinia. 

ii. Rabbit inoculated either with small-pox or alastrim is 

refractory to vaccinia. 

Conclusion. — Small-pox and alastrim are due to the same 
or closclj'-allied virus. 

Note. — Calves are insusceptible to inoculations of alas- 
trim, eiddence that virus is not identical. 

2. CAN ALASTRBI GIVE RISE TO SMALL-POX ? Note 

a. An epidemic remains almost constantly mild, and the same 

clinical picture persists, however prolonged and extensive 
the outbreak may be. No knoivn instance of an epi- 
' domic of alastrim 'tuniing into severe smaU-pox’. 

b. Patients wth profuse and even confluent eruptions in 

epidemics of alastrim have but slight constitutional dis- 
turbances, and mortality is trifling, widely diflering from 
small-pox. Cases infected from such patients have 
features and mortality of alastrim and not of small-pox. 
Thus these are severe cases of alastrim (cf. generalized 
vaccinia) and not cases of small-pox, and do not lead 
to smaU-pox. 

Conclusion. — ^Alastrim does not give rise to small-pox. 

May the Alastrim Virus be Expected to Acquire the Full {Small- 
pox) Virulence P Compare the position of vaccinia : — 

i. Virus of vaccinia accepted as modified variola virus. 

ii. Vaccinia over many years has shown no signs of 

returning to virulence of small-pox or of producing it. 
Hence even a modified virus may persist permanently. 
Conclusion. — ^There is no reason to expect alastrim 
virus to acquire small-pox virulence. 

3. IS IT POSSIBLE TO RECOGNIZE {a) INDIVIDUAL CASES, 

( 5 ) EPIDEMICS OF ALASTRIM ? Note 

i. Mild cases are indistinguishable in a single instance, but 
occurrence of numerous mild cases is rare in smaU-pox. 



254 


SPECIFIC INFECTIOUS DISEASES 


Small-pox — ^Alastrim — ^Pathogenesis, continued. 

ii. Severe cases of:alastrim differ from small-pox in the 

absence of toxaemia and in low mortality. / 

iii. An epidemic of alastrim thus should be distinguishHj^lil' 

from small-pox in the course of several weeks. (Vaccin^'^ 
tion protects against alastrim for many years.) l,|i, 

4. WHAT MEASURES ARE NECESSARY IN AN EPIDEMIC- 
OF ALASTRIM ? — ^The full precautionairy measures of small- 
pox are unnecessary in an epidemic of alastrim, when it can be 
definitely recognized as such. 


Comparison of Small-pox, Vaccinia, and Alastrim. — 

1. SMALL-POX. — Virus of variola : — 

i. Is infectious by its natural, though unknown, path and by 

inoculation. 

ii. Reproduces small-pox. 

iii. Protects against vaccinia. 

2. VACCINIA. — ^Virus of variola, modified by passage through 

calf’s skin : — 

i. Loses its infectivity by its natural path, retains it to inocu- 

lation. 

ii. Loses power of producing small-pox and causes om,,' 

vaccinia. 

iii. Cannot be restored to full virulence. 

iv. Protects against small-pox and alastrim. < 

3. ALASTRIM. — ^Virus allied to variola : — 

i. Is infectious by a natural path (? loses it to inoculation). 

ii. Reproduces only alastrim. 

iii. Protects against vaccinia, and probably small-pox. 


CHAPTER XXXVII. 


VACCINIA {Cow-pox). VACCINATION. 


Vaccinia is an acute infective disease of cows characterized by a . 
vesicular eruption on the udders and teats, caused by a virus which J 
on inoculation protects man against small-pox. ' (L 


History. — 

VARIOLOUS INOCULATION. — Inoculation of variolous matter, 
i.e., from pustule of small-pox, practised in East for many' 
centuries. Commonly caused mild typical attack of variola, but 
sometimes fatal. Introduced into England in 1717 by Ladv 
Mary Wortley Montagu. 
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Careful inoculation would certainly have lowered the death-rate, 
but inoculated persons are infectious, and in absence of pre- 
cautions spread disease. The method, once largely practised, 
fell into disrepute ; it was finally declared illegal in 1840. 

Vjenner’s discovery of vaccination.— 

] A traditional country belief existed that an attack of cow-pox 
fJrolected against small-pox. First inoculations with cow-pox matter 
as a prophylactic by Jesty, a farmer, in 1774, on his wife, Jenner 
conceived idea of protective inoculation with cow-pox matter about 
1 7S0. Was hampered by rarity of cow-pox in his district, but separated 
two forms of cow-pox previously confused, only one of which was 
protective, and investigated swine-pox and grease of horses : the 
latter similar to vaccinia. Finally, in 1796, he made a crucial experi- 
ment by inoculating a boy with matter from the hand of a girl infected 
with cow-pox, and found that immunity resulted against subsequent 
inoculation with small-pox matter. Similar experiments were made the 
year following, and in 1798 Jenner published his method. Woodville, 
1799, introduced arm-to-arm vaccination. Waterhouse, in America, 
in 1800, repeated Jenner 's experiments and confirmed the resulting 
immunity. 

Vaccination spread rapidly in all civilized countries. Opposition 
tended to grow after some years, as vaccinated persons contracted 
small-pox. Unfortunately, Jenner, to his death in 1823, never 
'tScognized necessity for re-vaccination, and tried to make excuses for 
every case of failure. He considered variola and vaccinia identical. 
His main discovery was that matter from a human being with cow-pox 
protected another against small-pox. 

RE-VACCINATION. — Commenced behveen 1820-1830, the value 
becoming slowly recognized. 

Relation of Vaccinia to Variola. — Not fully proved whether 
vaccinia is an independent disease or variola modified by passage 
through the cow. The foIIo%ving experiments suggest that 
vaccinia was originally due to inoculation of calves with small- 
pox matter, and vaccinia is generally accepted as being modified 
variola. Important relations are : — 

1. Cow-pox or matter from vaccinia on inoculation into man 

never produces variola. 

2. Vaccinia is only infective when matter from it is inoculated 

into an abrasion of the skin. 

These two points are specially advanced by those up- 
holding independence of the two conditions. 

3. Vaccinia protects against variola and variola against vaccinia. 

No instance is known in which one disease protects against 
another. 

4. Inoculation of calves with variolous matter from man 

never produces variola. In majority of cases no definite 
lesion follows in first series, but after passage through 
several calves definite vaccinia results. The lymph from 
these produces typical vaccinia, and never variola, either 
in children or calves. Experiments are few but carefully 
authenticated. 
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Vaxicinia— Relation to Variola, conihiued. 

5, Variolous matter inoculated into monkeys, after several 
passages, and then on to calves, produces vaccinia 
readily. / 

Preparation of Vaccine Lymph. — Calves are vaccinated wm-i 
lymph on abdomen aseptically. Lymph derived originally frc^W 
human small-pox and not cow-pox has been used in recent years!’. 
The contents of the vesicles are scraped, mixed Avith glycerin, and 
stored until sterile ; extraneous organisms die out in three to four 
weeks. Rabbits and hen's eggs are also used. 

Technique of Pull Vaccination. — Cleanse skin with soap and 
water, and then ether. Scarify in four places over J inch apart, 
without definite bleeding. Place drop of lymph on each and rub 
in with the needle. Leave to dry without covering at least a 
quarter of an hour. Cover with lint, and protect vesicle and 
pustule from rupture by gauze and strapping. 

Site. — Over deltoid or above knee. 

Intracutaneous Method. — Lymph diluted with saline 40 to 100 
times : use 0*1 c.c. Needle inserted subcutaneously and then 
upwards into skin. Pimple forms in 2 days. Red infiltration, 
sign of success, forms in 10 to 14 days. No scar. Subject .sub- 
sequently refractory to ordinary vaccination. 

{See also Recommendations of Roleeston Coaimittee, p. 257.) 

Symptoms of Normal Vaccination. — ^ 

LOCAL SYMPTOMS.— 

Third day : Papule with red zone. 

Sixth day : Vesicle with umbilication, red zone increases. 

Eighth day : Vesicle of maximum distension, marked umbili- 
cation. 

Tenth day : Pustule. Skin swollen and painful. 

Twelfth day : Pustule' commences to dry ; hypersemia 
diminishes. 

Scab separates about twenty-first day and leaves scar, 
CONSTITUTIONAL SYMPTOMS.— Variable in degree: malaise 
and restlessness may be considerable. P3nrexia, usually slight, 
third to eighth day with eruption. Axillary (or inguinal) glands 
palpable. Definite leucoc3rtosis. 

Abnormalities of Vaccination. — 

1. Local vesicles may form round primary zone. 

2. Transient rashes, erythema or urticaria, in second week; rarely/ 

purpura. \ 

3. Inflammations and deep ulcers may result from uncleanline^ 

and secondary infections, or from injury : usually weak subjects? 

4. Generalized Vaccinia. — Very rare. A general pustular eruption,''' . 

usually commencing on eighth or tenth day ; formation of 
pustules may continue for several weeks. In children occasion- 
ally fatal. 
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5. Post-vaccinal encephalitis [see below). 

All severe complications are extremely rare. 

Posl^jone vaccination of children who have specific or skin 
diseases or any marked ailment. 

transmission of Disease by Vaccination. — 

j SYPHILIS. — ^Transmission by vaccination was possible in arm-to- 
arm inoculations, but not with modern calf lymph. 

TETANUS. — Cases have occurred. 

TUBERCULOSIS. — No undoubted case is known. 

Recommendations of Rolleston Committee. — 

1. Primary vaccination to be performed in infancy between ages of 

2 and 6 months. 

2. Re-vaccination at 5 to 7 years and again at 14 to 16 years. 

3. Trial to be made of vaccination in one insertion ivith a minimum 

of trauma ; and b3’^ simple application of lymph without criss- 
cross scarification. 

4. Primary vaccination of persons of ages susceptible to post- 

vaccinal encephalitis not to be pressed, so long as small-pox in 
this country retains its mild character, unless subject has been 
in personal contact wth a case of small-pox or directly exposed 
to infection. (Ministry of Health.) 

Symptoms in Re -vaccination. — ^Lesions and symptoms in re- 
vaccination may be identical with primary vaccination, especially 
after long intervals ; in other cases course is shorter and less 
severe, and all degrees occur to complete absence of reaction. 

Duration of Immunity and Value of Vaccination. — 

Immunity is complete three weeks from vaccination. 

After exposure to infection, immediate vaccination protects com- 
pletely, or wll greatly modify course of variola : vaccination 
later in the incubation period will modify course if eruption of 
vaccinia appears two or three days before variola commences. 

Degree of protection varies with effective vaccination. With complete 
vaccination and re-vaccination mortality is nil. With four marks 
case-mortality is 2 to 3 per cent and case-incidence low. 

[See also Varioloid, p. 249.) 

Duration of Protection. — Probably ten to fifteen years. 


POST-VACCINAL ENCEPHALITIS. 


jEtiology. — 

' DISTRIBUTION. — ^Most cases in Netherlands and British Isles, but 
occurs in all countries. 

AGE. — Children and adolescents : most susceptible between 3 and 
13 years. Infants and adults almost exempt. 

MED. 
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Post-Vaccinal Encephalitis — Etiology, continued. 

FREQUENCY.— Statistics uncertain at present : in Netherlands 
not more than i in 3000. / 

Morbid Anatomy. — '--s/l 

MACROSCOPIC. — ^Brain congested ; punctate haemorrhages, rarel^ 
gross haemorrhages. Note : Often no changes visible. y 

MICROSCOPIC.— , ' 

1. ' Perivascular demyelination ’ ; around veins, along central 

fissure of cord, and beneath pia and ependyma. Pons, 
medulla, and lumbar cord most affected. 

2. ‘ Perivascular cufi&ng ’ : infiltration of perivascular lymph 

spaces Avith lymphocytes and plasma cells. 


Symptoms. — 

INCUBATION PERIOD.— UsuaUy 11 to 13 days ; limits, 9 to 19 
days. Local reaction not marked. 

MODE OF ONSET. — Sudden or rapid. 

CARDINAL SYMPTOMS. — Raised temperature, headache, vomit- 
ing, and drowsiness. No ocular paralyses. 

COURSE. — ^No constant clinical course. Different cases may 
exhibit especially (Ledingham) : (i) Convulsions and paralyses 
(ocular palsies very rare) ; (2) Meningeal symptoms only ; 
Tetanus-like symptoms ; (4) Bladder and rectal disturbances ; 
(5) Spinal-cord symptoms — as in acute poliomyelitis. 

Deep reflexes absent. Muscle tone low. Babinski’s sign positive in 
10 per cent. 

Cerebrospinal fluid under pressure, but clear fluid. 

Prognosis. — ^Death in coma in 40 per cent. Complete recovery in 
remainder ; residual symptoms extremely rare. 

Relation of Post- vaccinal Sncephalitis to Vaccination. — 

1. Occurrence is not fortuitous : the two are undoubtedly related. 

2. No relation to any one mode of preparation or strain of 

vaccine. 

3. Theories of Mode of Action : — 

i. Vaccinia virus acts alone directly on nervous system. 

ii. Vaccinia stirs to activity a latent virus. 

In support of (i) : Vaccinia virus has been present in brains 
^ of certain fatal cases. But presence may be normal at 

such period after vaccination. 

Rolleston Committee supported (ii) : "a co-operation of ' 
vaccinia with the viruses of poliomyelitis or encephalitis d 
lethargica or possibly some unknown neurotropic virUfi/ 
harboured by a vaccinated subject.” ^ 

At present, question is unsettled and (i) is a possibility. ( ' 

4. Occurrence is nearly ahvays folloAving a primary vaccination in^ 

children or adolescents. ' 

Note. — ^In Netherlands primary vaccination is usually at 
school age. 
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CHAPTER XXXVIII, 

CHICKEN-POX. 

[Varicella.) 

An^ acute infectious disease^ due to a virus, and characterized by 
a vesicular eruption usualty appearing in successive crops. Rarely 
severe. 

Ktiology. — Endemic and sporadic, occasionally epidemic. 

AGE. — Usually under lo years. Infants may be attacked. Adults 
very liable, if no attack in childhood. 

SEASONAL VARIATIONS.— Slight. 

RELATION TO VARIOLA. — ^Entirely distinct. Note : — 

1. No mutual immunity conferred by an attack of either. 

2. Patient iiVith varicella can be vaccinated. 

3. No cases of variola occur during epidemic of varicella. 

Chicken-pox may follow contact with case of zoster, 

lUTorbid Anatomy. — The formation of a pock commences in the 
middle layer of the prickle cells. The nuclei divide, and the 
' ^ C3rtoplasm becomes swollen and vacuolated, degenerates, and 
V liquefies. L3rmph is exuded. 

IVIode of Infection. — Highly cmtagioits. By direct contact, by 
infected articles, by third persons, or by the air over short 
distances. Can be inoculated by fluid of vesicles. 

One attack usually, but not invariably, protects. Insuscepti- 
, bility probably not uncommon (infectivity uncertain). 

The Virus, — Paschen's elementary bodies me present in fluid of 
vesicles : pure suspension is agglutinated by serum of chicken-pox 
convalescents [see Small-pox). 

Duration of Infectivity. — Until all crusts have separated without 
re-fonning, usually about one month. Delay frequently caused 
by one or two obstinate pocks. 

Quarantine Period for Contacts. — ^Three weeks. 

Symptoms. — 

INCUBATION PERIOD.— Eleven to nineteen days, usually four- 
teen to sixteen days. Limit : twenty-four days. No infectivity 
under ten days from exposure. 

STAGE OF INVASION.— In children, usuaUy slight fretfulness 
and anorexia. In adults, pyrexia, slight chill, vomiting, pmns 
' in back, usually slight, rarely severe and suggestive of small-pox. 
Prodromal rash, a general erythema, occasionally occurs. Initial 
symptoms often overlooked until eruption attracts attention. 

ERUPTION. — On first oir second day. Fever does not disappear 
with eruption, but symptoms are slight throughout. 

ORDER OF APPEARANCE OF ERUPTION.— Ear/ies# o» trunk, 
either back or chest. Rarely on forehead or limbs. Few spots 
in mouth at same time. No constant sequence subsequently. 
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Chicken-pox — Symptoms, continued. 

DISTRIBUTION OF FULL ERUPTION. — Usually characteristic : 
(o) Trunk and scalp most affected; (6) Face and limbs lesy 
so, and proximal portions more affected than distal. Few spow; 
on palms and soles, often none. May occur on palate. SoiBr^' 
times on labia and in urethra. On scalp, hands, and feet traje 
vesicles are small and may be ‘ shotty '. V 

CHARACTER OF ERUPTION.— Rose-coloured papules, changing' 
in few hours into vesicles, size of match-head. Contain clear 
serum. No umbiUcation. Unilocular, and collapse on pricking. 
Firm, but more superficial than, and without shotty feel of, small- 
pox. Always discrete. Sldn around normal, or slight red areola. 
Oval spots present in groins and folds of skin. Pustules form in 
forty-eight hours : later shrivel and form crusts. 

Successive Crops. — On subsequent days. Usually three in all. 

All Stages of Eruption simultaneously present, even 
among those of similar date. 

Number of Spots. — ^Ten to several hundreds. 

Progress of Eruption. — ^The progress of different spots 
usually varies ; some vesicles may not become pustular. — 

I. Pustule remains unruptured, falls off in five days to 
two or, rarely, three weeks, leaving dry surface, no scar. 
Pustule ruptures from scratching or injury. Thin crust 


2 . 


- 

forms, dries rapidly, scab falls in one to three weeks>L 

ust j 


Pustule ruptures, skin around becomes inflamed, crust 
forms with suppuration below, falls off in one to two . 
weeks. Surface ulcerated but heals rapidly. Scary 
often results. More common in children, especially 
on face. 


s • 

Constitutional Symptoms. — General disturbance depends on 
number of spots, amount of pustulation, and ulceration. Itching 
may be severe and cause insomnia. Temperature gg° to loi® ; 
occasionally 103®, but rarely longer than three to four days. 
Often rises with each crop. Falls rapidly. May rise again in 
second week with suppuration under crusts. Constitutional 
symptoms rarely severe, even with the higher temperatures, 
except in debilitated subjects. In adults both eruption and 
constitutional sjnnptoms often severer. 

Encephalomyelitis (encephalitis) is a rare sequel : pyrexia, head- 
ache, vomiting, and various nervous symptoms. Mortality 
very low. 


Variations in Eruption. — 

NECROSIS AND ULCERATION. — ^Not uncommon in unclean-, 
hness. General symptoms severe, var3dng with degree of ulcera/ 
most fatal cases. Gangrene round vesicles ra^ , 
BULLOSA. — Rare. Large bullae develop from tlM 
vesicles. Severe itching and general symptoms. .V' 

H.®MORRHAGIC VARICELLA. — ^Very rare. Recoveries occur. 

®®^®“ depending on number of 
crops . rarely twelve days. [See Duration of Infectivity, p. 259.) 
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Diagnosis. — Usually simple. Characteristics are; (a) Order of 
onset of rash ; (6) Distribution ; (c) Successive crops ; (d) Various 
stages of eruption simultaneously present — ^papules, vesicles, and 
pustules; (c) Symptoms slight, but temperature does not fall 
with appearance of rash. 

Y VARIOLA. — See Small-pox — ^Diagnosis, p. 250. 

J IhIPETIGO CONTAGIOSA. — ^Mostly on face. Mucous membranes 
' not affected. 

HERPES ZOSTER. — ^Definite distribution corresponding to nerve 
roots. Some evidence exists that virus is the same. 

Treatment. — For mild cases, no special treatment. Itching : sponge 
■with warm boracic lotion, or dust with starch and zinc oxide 
powder. Prevent scratching. Cut hair if much eruption on 
scalp. For ulceration, apply hot fomentations. Warm bath 
hastens separation of scabs, but these re-form if separated too 
early. 


CHAPTER XXXIX. 

MEASLES. 

.. {MorbilH.) 

An acute infectious disease of unknown origin, and extreme con- 
tagiousness, characterized by coryza, a skin eruption, and catarrh of 

the upper portion of the respiratory tract. 

Etiology. — 

CLIMATE. — ^Endemic and epidemic in temperate regions, but no 
zone exempt. 

SEASON. — ^In British Isles, maxima in December and June. 

SUSCEPTIBILITY. — Universal. Most contagious of all fevers. 

AGE. — ^No age immune, but in civilized countries few escape past 
childhood. 

ONE ATTACK PROTECTS. — Second attacks almost invariably 
include an error in diagnosis. 

Morbid Anatomy. — ^Nothing characteristic. Bronchopneumonia 
almost invariable in fa'tal cases. Tuberculosis is a common sequel. 

Mode of Infection. — Specific virus unkno'wn. Present in secretion 
of nose, mouth, and respiratory tract : and apparently in blood 
and skin. Transmitted by direct contact. Possibly, but not 
indisputably, by third persons, clothes, etc., but, at most, only 
for short distance and time. Never milk- or ■water-borne. 

Tunnicliff's green-producing anaerobic diplococcus is not 
generally accepted. 

Experimental Inoculation. — ^Transmitted to man by inocu- 
lation of blood (Hektoen) ; also to Rhesus monkeys by blood 
and mucous secretions, but not by epithelium , (Anderson). 

Duration of Infectiviiy. — Contagiousness is especially marked in 
catarrhal pre-erup^tive stage, probably greatest on first day of 
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Measles — ^Duration of Infectivity, continued. 

prodromal symptoms. Very slight after rash fades, and may be 
considered absent two weeks from onset of rash, except witlW 
pulmonary and other complications. Probably no carriers, 

‘return cases’ do not occur (cf. ScarlBT Fever, p. 122). 

Quarantine Period. — For contacts, three weeks : must then be nl|;i» 
catarrh or fever. 

Symptoms 

INCUBATION PERIOD (to onset of prodromal symptoms)'.— 
Usually nine to seventeen days. Limits, seven to twenty-one days. 

No infectivity under seven days from exposure to infection. 

PRODROMAL STAGE. — Period of invasion and catarrhal sym- 
ptoms. Duration usually four days. Extremes three to six 
days. 

Onset of Symptoms. — Usually abru|)t, but may be insidious. 

(i) Coryza with sneezing and thin nasal disch^ge ; (2) 

Redness of the coninnctiva and Uds, lachrymation, often 
photophobia. (3) Pyrexia moderate, commonly 102°. Cough 
and voice hoarse, tongue furred. Patient thirsty, restless, 
and irritable. May be nausea or vomiting and headache. 
Occasionally epistaxis. Convulsions in severe cases. 

On Second and Third Day. — Face becomes puffy : corj'Sg;^ 
bronchitis, and conjunctivitis increase, and appearanceY 
becomes suggestive. Koplik’s spots now appear. \ 

Temperature commonly falls. A distinct remission of sym- ^ 
ptoms may occur and be deceptive. 

Mucous membrane of mouth and throat hyperaemic and dry. 

Laryngitis is common. 

Glands behind jaw frequently palpable. 

Prodromal Rashes. — Occasionally on first or second day : (i) 
Er3rthema resembling scarlet fever, most common : usually 
on trunk only. (2) Blotchy erythema resembling true rash 
of measles. 

KOPLIK’S SPOTS. — Minute white specks surrounded by red areolae 
on 'buccal mucous membrane, most commonly at level of lower 
second molar or milk molars. Numbers very variable ; and 
distribution may be extensive. Areolae frequently absent, as 
noted by Goodall. Appear usually on second day. Disappear 
rapidly after eruption comes out. Presence very constant and 
pathognomonic (difficult to see by artificial light). 

STAGE OF ERUPTION. — Symptoms increase until fourth day, 
when the eruption appears. \ 

Order of Onset of ERUPiioN.-r-Earliest on temples, on fore-/' 
head at margin of hair, and behind ears. Spreads rapiS^ 
in a few hours over face, trunk, and finally limbs. Feet a^: 
hands are last affected. Maximum in one to three day^ 
Amount of eruption vanes, but some normal skin is always '' 
present. ^ 

Ci^^CTER OF Rash, — Early stage : small red spots lik 6 flea- 
bites, or diffuse redness, disappearing on pressure. Typical 
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eruption develops a few hours later : irregular, blotchy, 
crescentic patches of erythema, dusky red ; edges feel raised 
to the finger ; do not disappear entirely on pressure. The 
rash fades with cold, and becomes more marked Avith warmth. 
Progress. — Catarrhal symptoms do not subside with eruption, 
but continue till fifth or sixth day. Bronchitis develops, 
scattered rhonchi and rales in lungs. Laryngitis common. 
Diarrhoea occasionally. Fever rises to maximum (104°) 
with appearance of rash. Pulse and respiration rapid. Dry 
' cough. Restlessness and insomnia : may be delirium. 
Duration of Eruptive Stage. — ^Three or four days ; rarely 
six. Commences to fade in twenty-four hours, in order of 
appearance : may fade on face before appearing on limbs ; 
last on hands, Avrists. and feet. Brownish stain lingers. 
Desquamation of fine branny scales, var5dng with profuseness 
of rash ; duration up to ten days. 

TEMPERATURE CURVE. — In typical cases, moderate p^exia 
on first day (loa*’) ; fall on second day (lOo® to 101°) ; rises to 
maximum at onset of rash {104“ to 105®). Falls rapidly as rash 
commences to fade, and norm^ about seventh day from onset. 
Delayed by pulmonary or other complications. 

VARIATIONS IN RASH. — Petechia occur with lice or cachexia : 
usually near joints. The typical rash, in areas Avhere confluent, 
may resemble scarlet fever. 

CONVALESCENCE. — Rapid, in absence of complications. Usually 
no symptoms in ten days from onset. Cough persists longest. 

The Blood. — ^Leucopenia : some plasma cells but not constant. 
Slight leucocytosis during incubation period. 

Variations in Clinical Type. — ^All are rare. 

MILD FORMS. — Catarrhal symptoms absent : convalescence by 
fifth day. 

MORBILLI SINE MORBILLIS. — Clinical symptoms without an 
eruption. Occurs in : (i) Mild cases (rash may be transient). 
(2) Severe cases : usually cachectic patients : typhoidal con- 
dition develops, with collapse and death : absence of eruption 
may be due to death occurring before eruptive period or to rash 
fading through failure of circulation (the la3mian’s ‘ ^rash driven 
inwards'). Recognizable in epidemics by Koplik spots and by 
exposure to contagion and transmission to others. 

HAEMORRHAGIC MEASLES {‘ Black Measles ').— Extremely rare. 
Occasionally in epidemics. Widespread hemorrhages of skin 
and mucous membranes, marked toxemia. Death second to 
sixth day. Many epidemics of ' black measles ’ formerly described 
^ were probably erroneous diagnoses, e.g., small-pox. 

Relapses. — ^Very rare. Once in several thousand cases. 

Complications. — Severe complications are : — 

I. BRONCHITIS AND BRONCHOPNEUMONIA.--Rro«c/«<is is 
practically constant. Usually first eAddent during eruption. 
Bronchopneumonia serious and not uncommon, is cause of 
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Measles — Complications, continued. 

most deaths ; convalescence slow. Other respiratory com- 
plications : Laryngitis, mild form almost constant ; severe J 
form followed rarely by oedema glottidis, pseudomembranous J 
laryngitis, or perichondritis. Lobar pneumonia rare. 

2. STOMATITIS AND NOMA. — ^Mucous membrane of moutl«| 

constantly affected in some degree. May be severe ulceration :v 
serious. Cancnim oris or noma is almost limited to measles, 
always fatal ; may affect vulva. 

3. OTITIS MEDIA. — Not uncommon. Mastoid abscess, menin- 

gitis, etc., may follow. 

4. DIARRHOEA. — ^Common during eruption. 

5. ENCEPHALOMYELITIS {Encephalitis). — Rare complication. 

Sudden onset during or few days after attack. Fever, head- 
ache, drowsiness or irritability : occasionally vomiting, h5T>er- 
aesthesia, paralyses. Cerebrospinal fluid under pressure ; cells 
increased. Mortality about 10 per cent ; complete recovery 
25 per cent ; residual symptoms in 65 per cent. Treatment ; 
Sedatives. 

Other rare complications are : Neploritis ; endocarditis. 


Sequelae . — Pulmonary tuberculosis not uncommon ; high mortality. 
Chronic bronchitis and recurrent bronchitis. Enlarged tonsils 
adenoids. Occasionally pustular eruptions. 


Association with other Diseases. — Common with other specific 
fevers, especially diphtheria (serious), scarlet fever, and whooping- 
cough. Owing to these conditions being common at same age as 
measles, exact relations of their association are still in dispute. 


Diagnosis. — ^Difficulty may arise with : — 

SCARLET FEVER. — ^In measles : (i) longer prodromal period ; 
(ii) Affects mouth rather than throat ; (iii) Marked catarrhal 
symptoms and conjunctivitis ; (iv) Rash : blotchy, crescentic, 
commences on forehead, and atiects face ; no circumoral pallor ; 
(v) No leucocytosis ; (vi) Koplik spots diagnostic. Vomiting 
less common. Desquamation branny only. In anginose scarlet 
fever, rash on extremities is often macular. 


RUBELLA. — (i) Shorter prodromal period ; (ii) Slight symptoms, 
eyes clear ; (iii) Occipital glands enlarged ; (iv) Rash usually a 
punctate erythema. 

URTICARIA.~This may suggest the rash of measles, but other 
symptoms absent. 


SMALL-POX. — ^Prodromal rash and early symptoms may resemble 
measles, and vice versa. ^ 

Prognosis.— Immediate mortality practically confined to broncl^ 
pneumonia ; noma invariably fatal, but rare ; diphtheria hiah' 
mortahty ; occasionally from diarrhoea, etc. Great care is necl£ 
s^y during convalescence Mortality varies with age, bS 
higher m infancy and m old age, with poor social conditions SI 
environment, and also in different epidemics. Mortality^S genSal 
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about 3 per cent. Subsequent to attack, pulmonary tuberculosis 
may be fatal. Epidemics among unaccustomed adult populations 
have caused enormous mortalities. 

Prophylaxis.— -Prevention of spread difficult, owing to long pro- 
j dromal period and contagiousness in early stages. Cessation of 
/ infectivity rapid : disinfection of room apparently unnecessary 
' after patient’s discharge. 

Prophylactic Scrum Treatment. — ^Serura ftom measles convales- 
cents protects children exposed to infection. 

MODE OF COLLECTION. — Blood from convalescents preferably 
6 to 9 days after temperature normal. (Test for Wassermann 
reaction.) 

DOSAGE. — Under age of 3 years : 6 c.c. or less. Over 3 years : 

6 to 10 c.c. Intramuscular injection. 

RESULTS. — (i) Within 5 days of exposure : Protects against 
attack (sero-prevention). Immunity lasts 2 to 4 weeks. (2) 
Later in incubation period : Modifies attack (sero-attenuation), 
which causes permanent immunity. 

INDICATIONS. — Especially for children under 3 years : preferably 
sero-attenuation. 

^ ADULT SERUM. — Use if convalescent serum unobtainable. Double 
dose. 

PLACENTAL EXTRACT (‘ Human Immune Globulin ').— Under 
trial : results promising. 

No/e. — ^Degkwitz’s serum is worse than useless. 

Treatment. — ^Danger arises from the respiratory complications. 
Treatment aims at : (i) Avoiding complications ; (2) Treating 
symptoms ; (3) Preventing spread of infection. 

In ordinary cases no other treatment necessary. 

GENERAL HYGIENE. — Bedroom temperature 63° ; free ventila- 
tion ; light covering, flannel on chest ; bronchitis kettle in room, 
containing tinct. benzoin, co. ; aperient (calomel) ; no bath until 
rash subsides. For photophobia, screen from light. 

MOUTH AND STOMATITIS. — Swab mth diluted tincture of 
m5UTh and borax. 

CONJUNCTIViE.— Bathe with boracic lotion. 

COUGH AND BRONCHOPNEUMONIA. — See Acute Bronchitis 
and Bronchopneumonia. SHmtdants necessary. 

LARYNGITIS. — If severe, bronchitis kettle in tent. Fomentation - 
over trachea (avoid blistering) ; usually subsides wth eruption. 
Tracheotomy rarely necessary ; intubation only in hospitals. 
Remember diphtheria is possible. 

PYREXIA AND DELIRIUM. — ^Sponging, cold packs. Ice to head. 

COLLAPSE, CYANOSIS with high fever.— Mustard bath. 

DIARRHCEA. — Castor oil. Low diet. Bismuth and opium 
mixture. {See Diarrhcea). 

vomiting. — P eptonized milk. Bismuth. 
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Measles — ^Treatment, continued. 

SKIN AND RASH.— For itching: carboHzed vaseline. During 
desquamation, rub vith oil. Hot drinks or baths if eruption/ 
does not develop. 

CONVALESCENCE.— In bed until temperature normal 

week. Out of doors after another one or two weeks. Speci^^I 
care of cough ; if persisting, examine tonsils and adenoids ilw 
'necessary, send to dry high climate. Tonics and cod-liver oil.' 
Great care in the following winter. 


CHAPTER XL. 

RUBELLA. 

{German Measles. Roieln. Rubeola.) 

A mild, acute, specific infection characterized by a rose-pink 
papular or macular eruption, appearing early, by enlarged glands in 
the neck, and slight constitutional disturbance. A distinct disease, 
neither measles nor scarlet fever protecting against it. 

Mode of Infection. — By direct contact. Moderately infectioJJS?.*,-. 
Adults often attacked. Second attacks extremely rare. * 

Duration of Infectivity. — Seven days after temperature normal. 
Infectivity apparently commences two or three days before ^ 
symptoms. 

Quarantine Period for Contacts. — ^Twenty-one days. 

Symptoms. — 

INCUBATION PERIOD. — ^Fourteen to twenty-one days : rarely 
up to twenty-nine days. 

ONSET. — Slight malaise, headache, conjunctivitis, and p3rrexia. 

RASH. — Often the earliest s}Tnptom, rarely later than second day. 

Distribution. — Commences on face, or face, trunk, and arms 
simultaneously. Spreads to lower extremities in twenty- 
four hours ; often fading from face. Rarely, face free. 

Character, — ^Discrete numerous rose-pink spots ; on trunk 
and limbs often coalesce rapidly, becoming indistinguishable 
here from scarlet fever. Occasionally macules form, but 
smaller than measles. 

Duration. — One to two days, rarely three: disappears from ^ 
feet last. Leaves slight stain ; desquamation rare and slight, J 

OCCIPITAL GLANDS. — ^Enlarged : less constantly, also posterior/ 
cervical and mastoid. Never suppurate. ^ 

CONSTITUTIONAL SYMPTOMS.—Mild. (i) Fauces: dryness V 
and slight redness. May be rash on soft palate. (2) Temperature: ) 
often normal ; may rise to 104“ for one or two days. 

BLOOD. — Often many varieties of mononuclear cells, especially type 
known as ‘ plasma ’ cells. 
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' Complications. — Rare. MortaKty negligible. 

Diagnosis. — ^From :■ — 

SCARLET PEVER. Rash may simulate scarlet fever on second 
day when faded from face and coalescent on trunk, but remains 
discrete on feet ; constitutional S3miptoms slight ; no circumoral 
, pallor ; no peeling. 

/' ^ASLES. — ^No coiyza, prodromal symptoms, or hroachitis ; 
conjunctivitis slight ; rash is brighter tint, 

GLANDULAR FEVER. — Rash may be indistinguishable. 
Treatment. — ^No special treatment necessary. 


‘^Fourth Disease ’. — ^As described by Dukes, this is not accepted. 
But a harmless acute infectious erythema probably exists which 
is not rubella, measles, or scarlet fever. 


CHAPTER XLI. 

MUMPS. 

{Epidemic Parotitis.) 

An acute specific infection, characterized by swelling of the salivary 
glands, especially the parotids. 

Etiology. — ^Widespread. Endemic in most to^vns. Large epidemics 
common. 

AGE. — ^Mainly five to fifteen years : infants rare : adults not 
immune. Boys specially liable. 

SEASON. — Prevalent in winter and spring. 

IVEorbid Anatomy. — Changes mainly inflammatory in connective 
tissue of glands, and but slightly afliecting parenchyma, 
mode of Infection. — ^By direct contact, ^read by droplets of saliva : 
exposure often very short. One attack protects. 

VIRUS unknoivn. From the occurrence of orchitis, pancreatitis, 
etc., it appears to attack certain glands, with special predilection 
for the parotids. 

Duration of Infectivity. — ^Isolate for three weeks from enlarge- 
ment of glands. Must be one week after swelling subsides. 
Quarantine Period for Contacts. — ^Twenty-six days. No infection 
from a contact up to seven days. 

(Symptoms. — 

INCUBATION PERIOD. — ^Twelve to tiventy-five days, rarely 
thirty. Usually eighteen to twenty-two days. 

PRODROMAL.— Malaise for one to tivo days : often absent. 

PAROTID GLAND. — Swelling and tenderness, commences behind 
jaw and behind ear, lifting the lobe of the ear : spreads forward 
over jaw and down neck beneath stemomastoid ; doughy . skin 
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Mumps — Symptoms, continxied. 

may be red ; pain on opening mouth, varies witli degree of swell- 
ing and tension. When severe, ccdema of neck and enlarged , 
cervical glands. Unilateral at onset ; other side usually follwvs 
in one to five days. Facial nerve is never affected. 
SUBMAXILLARY GLANDS.— -Usually enlarged: occasionally] 
without parotid enlargement. Lingual glands less often. H 

TEMPERATURE.— About ioi°. 

BLOOD. — Initial leucopenia ; returns to normal in few days. 
Lymphocytosis and monocytosis develop to moderate degree ; 
may be marked in children. 

LYMPHATIC GLANDS.— Rarely enlarged. 

DURATION.— ^Glands attain maximum in three to four days ; 
subside in seven to ten days. Relapses rare. 

Complications. — Rare, except orchitis, but sometimes severe. 

1. ORCHITIS. — ^In 20 to 40 per cent, especially young adults. 

Onset about eighth day, wth fever and malaise, swelling of one 
or both testes ; occasionally urethral discharge. Duration three 
, to five days. Atrophy may follow. In epidemics, cases of 
orchitis occasionally occur without parotitis. Ovaritis may 
occur : suggested by pain and tenderness in lower abdomen, 
and pyrexia. '' — 

2. ENCEPHALOMYELITIS {Encephalitis). — Rare. Onset during 

or even previous to parotitis. Pyrexia, headache, vomiting, 
and various nervous symptoms. Mortality low. Very rarely, 
permanent paralysis. Formerly known as ‘ cerebral mumps ’. 

3. ACUTE PANCREATITIS. — I^exia, epigastric pain, and abdo- 

minal discomfort. Rarely serious, . Diabetes recorded. 

4. PAROTID GLANDS. — Chronic hypertrophy. (Possibly con- 

nected with carious teeth or oral sepsis.) 

5. DEAFNESS.— Rarely permanent. Otitis media rare, 

6. SUPPURATION OF GLANDS.— Extremely rare. 

7. MASTITIS occasionally occurs. 

Various Rare Sequelae. — Peripheral neuritis, paralyses, affections, 
of special senses, nephritis. 

Diagnosis. — Simple. A septic parotitis may occur in conditions 
when mouth becomes dry {see Inflammation of the Salivary 
Glands) . In glandular fever the salivary glands are not affected. 

Prognosis. — ^Mortality practically confined to 'cerebral mumps’. ' 

Treatment. — Rest in bed, for ten days at least. Purgative. 'Moutfe/ 
washes. Diet : jellies, custards, and semi-solids swallowed morej.. 
easUy than fluids. Local to gland, : if very tender, hot or cold a 
compresses as desired, sprinkled with tinct. opii ; or paint with 
glycerin and belladonna, cover with cotton-wool. Leeches 
relieve great tension. Orchitis : rest in bed : wrap in cotton-wool 
and support testes. Cerebral symptoms : ice-cap to head. 
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CliAPTr-lt XUJ. 

TYPHUS FEVERS. 

The typlui'. frrfMip nf «Ii>.i>nso'; is caused J)y various strains of the 
virus lt!rf,rH<::i 3 . 1 he f'roiip vanes in chuieal severity and in cpidemi- 
nloi;iral and s.'rolomc.d factors. The rccojjnition of the non-epidemic 
forms is inainlv dm* to the use of the Wed-I'cHx reaction. 

Ju-.idtoii -.\ bacilhis of the protcus Rroup, known as 
I'lrt'm .V lo. has Itren l‘•olalcd fiom excreta of typhus patients : 
is not causal orcanisin. but is at;ithitinatcd in hi.i,di litre by .serum 
of tnic tvjdius p.itients from about the fifth day : maximum from 
eiehlh to Iwentv-fir.st <lay : positive about three months. A 
second .strain, I'loS'-wr XK, now also in use Priority for this 
lenction is due to W. J Wilson (Pelfast). 

Provisional Clannification. -Based on Mc^aw 

I'-Pini-'.MIC TVPIIL'.'^ ('True Typhus') - Conveyed from man to 
man by louse. Is classical type Virus ■. Rtckcttsiia ptoivazcki. 
Weil-I-'elix reaction • positive to X 19, negative to XK. 

XO.N-lirinKMlC TVPHl'S --Primarily di.scascs of lower animals, 
r,:pccially rodents, conveyed from them to man by biles of (i) 
ticks, {2)' mites, and (3) fleas : never from man to man. Endemic 
and sporailic but never epidemic. 

I. By Ticits.- -Kc.scrvoir; rodents. Wcil-l'clix reaction : nega- 
tive both lo X 10 and XK. Types : (i) Rocky Mountain 
sjintted fever ; (ii) Indian, African, South American tick 
typhus : (lii) .Maiseilles fever. 

j. By .Miti:s. — Reservoir: ral.s and mice. Weil-Felix reaction : 
ne:;.ative X to, positive XK. Types : (i) Japanese river 

(ever , (ii) Tropical ' scrub ’ typhus. 

t. By ^I.r.^s. — Reservoir : rats. Weil-I'clix re.action : positive 
X 10, ne'.,'afive XK Types: (i) Brill’s disease; (ii) Tropical 
' urban ’ typhus 

'I liere i.s no recorded instance of non-epidcmic typhus being 
ronvivcd from man lo man. This is true even of Brill’s 
dis.Mv'e (flea typhii.s), the mode of infection in which resembles 
j)l:i"iit', the symptomatology resembling triie typhus : as- 
rrdicd to fact that rats do not die of the disease and hence 
fleas <lo not migrate ; also infection is transient. 

I, TRUE TYPHUS FEVER. 

k /An acute, highly contagious di.scase conveyed by lice, characterized 
Siv .sudden on.sct, marked nervous symptoms and toxa:mia, rash, and 
' pyre.s'ia, terminating bv crisis about fourteenth day. Typhus and 
typhoid’ fever only disli'nguishcd in the loth century. 

Etioloc-y. — Epidemics of enormous extent occur. Endeiruc in Russia 
and the J?alkan Slates. Ireland has .suflercd bcavily. Also in 
Mexico and Eastern States of America. Principally m temperate 



270 


SPECIFIC INFECTIOUS DISEASES 


True Typhus Fever — Etiology, contimied. 

regions. War, famine, poverty, and dirt favour outbreaks. 
Spreads more rapidly than any of the other great epidemic diseases ; i 
mortality among attendants is high. J 

Morbid Anatomy. — Ordinary changes of acute fever presenO. 
Typhus nodules in skin, brain, etc.: formed by localized necrosisK 
of walls of smaller blood-vessels, with lymphocytes and plasma- \ 
cells in adventitia. Rash is visible after death. 

Mode of Infection. — From man to man by body or head lice : never 
water-borne or air-borne. 

Blood infective in febrile stages, also shortly before and after. 
Lice most infective five to seven days after feeding, and 
hence probably some development occurs. Transmitted 
from excreta of gut scratched into sldn, and not by bite. 
Infection is transmitted through eggs, and second generation 
of lice can convey infection. 

Monkeys and guinea-pigs can be infected. 

Epidemics can be controlled by measures directed against 
lice. 

VIRUS. — Rickettsia prowazeki : occur as minute intracellular bodies 
in stomachs of typhus-fed lice and in blood of typhus patients 
(rare). Has been cultured. ■— 

SERUM from convalescent patients is protective for a short time, 
but has no curative power. 

WEIL-FELIX REACTION. — ^Positive to Proteus X 19, negative 
to XK. 

Prophylactic Inoculation. — Under trial in Russia with inactivated 
t3^hus blood. 

Duration of Infeotivity. — Four weeks from.onset. 

Quarantine Period. — Fifteen days. 

Symptoms . — 

INCUBATION PERIOD. — ^Usually about twelve days, but very 
variable. Limits five to fourteen days : possibly three weeks. 
Occasionally slight malaise for a day or two. 

CLINICAL STAGES. — (i) Invasion, first to fifth day ; (2) Nervous 
excitement and eruption, fifth to tenth day ; (3) Nervous prostra- 
tion, tenth to fourteenth day ; (4) Crisis. 

1. Stage of Invasion. — 

ONSET. — ^Abrupt. 

RIGORS. — Common. Chills may recur in 24 hours. ' 

PAINS. — In back and legs, especially thighs. 

HEADACHE* AND NAUSEA. — ^Vomiting not uncommon. 

MENTAL SYMPTOMS. — Onset early, commence with sleeplessness. 
Early prostration. 

EXPRESSION. — Dull, becoming vacant. Face flushed, with earthy 
hue [facies typhosa). 
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TEMPERATURE. High at onset, rises steadily to maximum on 
fifth day. 

Pulse rapid ; tongue furred ; constipation ; bronchial catarrh. 

2. Stage of Nervous Excitement and of Eruption. — Fifth to 
f-''tenth day. Characterized by restlessness, rash, and delirium. 

I RASH. Onset ; Usually fouith to fifth day. Commences in axillae 
/ and, on wist, then abdomen : spreads to chest and extremities. 
Rare on face and neck. 

Character : two elements. 

i. Subcuticular mottling, diffuse, irregular, and dusky. 

ii. Papular spots. Very irregular size and shape, and 

indefinite outline. Slightly elevated. Pink or dusky 
colour. In early stages, disappear on pressure ; 
later, some spots become petechial, resembling flea- 
bites. Usually very numerous. Continue to appear 
for two or three days. (In children, close resemblance 
to measles, owing to coalescence of spots into blotches.) 
Rash has so-called * mulberry ’ appearance. 
DELIRIUM. — Replaces headache towards end of first week ; most 
marked at night. Often restless, alert, and very violent ; in 
other cases comatose. 

ODOUR. — ^May be distinctive, suggesting mice. 

•Prostration increases, tongue dry, sordes. Temperature high, 
105°. Pulse rapid. 

3. Stage of Nervous Prostration, — Tenth to fourteenth day. 

Extreme nervous prostration, incoherence, stupor, passing to un- 
consciousness and coma ; muscular tremors, subsultus tendinum, 
and coma vigil common (adynamic typhus). The earlier the 
onset of this typhoid state the worse the prognosis. 

RASH. — Darkens, and spots become petechial in centre, like remains 
of flea-bites. Duration of rash usually seven to ten days. 

Cardiac weakness frequent. Pulse rapid and soft. Tongue dry and 
shrivelled. Sordes. Deafness. 

In severe cases pin-hole pupils and ' ferret ' eyes. Incontinence. 
Hiccup serious. 

In unfavourable cases : (i) Coma vigil ; vacant gaze, open eyes, 
dilated pupils, complete unconsciousness ; practically always 
fatal. (2) Hypostatic congestion of lungs. (3) General exhaustion 
and cardiac failure ; crisis and recovery very frequent. 

4. Crisis. — ^Most often on fourteenth day. Patient falls asleep, and 

wakes extremely weak, but conscious ; temperature drops in a few 
hours ; symptoms clear ; convalescence rapid. Relapse never. 
Abatement may occur by lysis. 

^‘;ial Features. — 

TEMPERATURE. — First to fifth day, rises steadily, slight morning 
remissions .' maximum fifth day, 103'’ to 106°. No fall with 
’ appearance of rash. Slight morning remissions until cnsis. 
Crisis, temperature falls to subnormal in twelve to twenty-four 
hours. In fatal cases rises to 108" or 109®. 
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True Typhus Fever — Special Features, continued. 

LUNGS. — -Bronchial catarrh early. Hypostatic pneumonia later. 

Pulmonary complications have high mortality. / 

HEART. — Pulse often rapid and feeble throughout. Rarely dicrotid|- 
Systolic murmur common. Dilatation and failure not infreqx^gn] !liV 
URINE. — Albuminuria common. Nephritis rare. ,j 

BLOOD. — ^Leucocytosis usual. U 

SPLEEN. — ^Rarely and transiently palpable. 

WASSERMANN REACTION. — ^Positive before crisis. 

Variations in Type. — Mild cases occur, with convalescence on tenth 
day, especially in children : blood infective. Malignant forms, 
typhus siderans, fatal in two or three days. 

Complications and Sequelae. — Uncommon. Bronchopneumonia 
most frequent : is serious, may end in gangrene of lungs. Rare 
are : nephritis, abscesses, gangrene, paralyses. May be tempo- 
rary mania. 

Prognosis. — General mortality 12 to 20 per cent, but varies greatly 
with treatment, age, and in different epidemics and surroundings. 
Varies directly with age. In children 2 to 4 per cent ; after 40 
years over 50 per cent. Death most frequently in second week 
from toxaemia : in third week from pulmonary causes. 

Diagnosis. — In epidemics is simple. Difficulties usually in first ' 
days before eruption. Weil-Felix reaction (p. 269) of great value.^ 

1. TYPHOID. — In typhus : sudden onset, rigor, early prostration 

and mental symptoms, with absence of diarrhoea, abdominal 
tenderness, and enlairged spleen ; aspect dull ; character of., 
rasb distinctive, but not invariably. Cultures and Widal 
negative. Diagnosis often very di£&cult. 

2. MEASLES. — Catarrhal symptoms. Koplik spots. Rash brighter, 

edges more defined, marked on face. 

3. CEREBROSPINAL FEVER. — Cerebrospinal fluid distinctive. 

4. PURPURA. — Common mistake in sporadic cases. 

5. FLEA-BITES. — ^May resemble petechiae in later stages of rash. 

6. SEVERE SMALL-POX. — ^Difficulty from initial scarlatinal 

rash. True rash affects face early. 

7. RELAPSING FEVER. — ^Examination of the blood. 

Treatment. — ^In general resembles typhoid fever. Diet not so strict. 
Should be in open air if possible. Delirious stages need constant ■ 
watching ; hydrotherapy of great assistance. Give water freely. 
Drugs only as cardiac stirnulants or sedatives. Retention of 
urine may need catheterization. In convulescence, restrain 
patient's anxiety for exertion. j 

II. ROCKY MOUNTAIN FEVER. 

An acute infective, endemic fever of the typhus group 
bites of a tick, resembling epidemic typhus in fever 
disturbances, and petechial eruption. 

Distribution.--Montana and Idaho. Also in other Western and 
iracinc btates. Commonest in spring months. 


, conveyed byv^^ 
constitutional \ 
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Epidemiology — Reservoir : rodents, especially ground squirrels and 
woodchucks. Vector: Dcrmaccntor venusttis {tick). Virus: Ric- 
kettsia rickettsii. Wcil-Fclix reaction : negative to X 19 and XK 
(positive to some strains). Domestic animals, bears, etc., are 
hosts of ticks, but are not infected. One attack protects. 

{Symptoms. — 

• INCUBATION PERIOD. — Three to twelve days. 

ONSET. — Sudden : rigor, general pains. Temperature high by 
second day. 

ERUPTION. — On third to fifth day. Commences at Avrists : 
extends to trunk and limbs : face mainly escapes. At onset : 
pink macules disappearing on pressure : becomes petechial : may 
be discrete or confluent. 

IN SECOND WEEK. — Temperature high. Pulse rapid. Spleen 
ma}'^ be palpable and tender. T5qjhoidal state in severe cases. 

AT BEGINNING OF THIRD WEEK.— Temperature begins to 
fall and rash to fade. Normal temperature and convalescence 
in fourth week. 

Constipation usual. May be vomiting in second week. Slight 
leucoc^drosis. 

Complications. — Gangrene may follow. 

Prognosis. — Depends on nervous symptoms and not on degree of 
rash. Mortality high in Montana. Varies in localities. 

ifagnosis. — From measles and cerebrospinal fever. 

/'reatment. — No specific treatment. 

Indian Tick Fever. — Resembles above. Reservoir : rodents of the 
wilds. Vector : Rhipicephalus sanguineus (tick). 

III. JAPANESE RIVER FEVER. 

{Tsutsugamushi Fever.) 

An acute infective, endemic fever of the typhus group, conveyed 

by the bite of a mite. Characterized by a local eschar, followed by 

inflammation of lymphatic glands, fever, and a typhus-like eruption. 

Distribution. — Originally recognized on river banks in Japan. Now 
known to have wde distribution. Tropical ' scrub ' t5q)hus and 
Mosman river fever (Queensland) may be identical. 

Epidemiology. — Reservoir rats and mice. Vector : a mite, larva of 
Trombicula akamushi. Virus : Rickettsia orientalis. Weil-Felix 

. reaction : negative to X 19, positive to XK. One attack does 
^ot protect. 

Symptoms. — At site of bite, black eschar with red areola forms : 

^ } 'Separates about fourth week, leaving ulcer. 

' .<lCUBATION PERIOD. — Five days to two or three weeks. Then 
lymphatic glands draining area of eschar become enlarged and 
tender, temperature rises rapidly, with rigors and general malaise. 

ERUPTION on fourth to seventh day: red macules fading on 
pressure and later becoming petechial : commences on trunk and 
extends to limbs : face may be affected. Lasts four to seven days. 

IS 
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Japanese River Fever — Symptoms, continued. 

With eruption, general symptoms increase : excitement and delirium. 
Conjunctivities and bronchitis severe. Abdominal discomfort and/ 
constipation. Spleen may be palpable. Leucopenia distinct. 
Temperature falls after 2 to 3 weeks and convalescence commeneg in 

Prognosis. — Serious. Mortality in Japan 20 to 50 per cent. | 

Diagnosis. — ^From plague. ' 

IV. BRILL’S DISEASE. 

(Flea Typhus.) 

Is probably a mild form of true typhus, virus possibly being a modi- 
fied strain. Protective cross-immunity with louse t)T5hus. 

Distribution. — World-wide. Originally recognized in New York. 
Tropical ' urban ' typhus is identical. 

Epidemiology . — Reservoir : rats. Vector : rat fleas, Xenopsylla astia 
and cheopis. Weil-Felix reaction : positive to X 19, negative to 
XK. 

Symptoms. — As in true typhus, but milder. 

Treatment. — Symptomatic. 


CHAPTER XLIII. 

DENGUE. 

A specific infectious fever, lasting six or seven days, due to an 
unknown virus conveyed by mosquitoes, and characterized by severe 
pains, an initial fever, a remission, and a terminal fever and eruption. 

Geographical Distribution. — In tropics and subtropics only. 
'Mainly a coast disease, following trade routes. 

Mode of Transmission. — ^Note : — 

а. Virus unknown. Filter passer. Patient's blood is infectious one 

day before and first three days of fever. 

б. Mosquito conveys virus: Aides esgypti: becomes infectious 

, eleven days after biting, and remains infectious for life. Occurs 
in epidemics, affecting great percentage of population. Not 
contagious from man to man. One attack usually protects. / 
Symptoms. — / 

INCUBATION PERIOD. — Variable: probably five to -nine daySs 
INITIAL FEVER.— Sudden onset : chill, severe headache anli 
aching of eyeballs, intense pains in joints and muscles. Tempera^', 
ture 103 to 106 , often maximum on first day. Pulse rapid 
usual febnle symptoms. Face suffused, often swoUen ; mucous . 
membranes congested, causing sore mouth and conjunctivitis ; 
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skm er3rthematous ; this general condition forming so-called 
initial eruption. Nausea and vomiting not uncommon (may be 
severe). 

PERIOD OF REMISSION. — Between second and fifth day (often 
temperature falls, with sweating, cessation of pains in 
joints, and of headache, epistaxis often occurring : congestion 
disappears. May occur by crisis or less rapidly. Duration two 
to three days. 

TERMINAL FEVER AND ERUPTION.— Fever and pains recur, 
usually nodlder than initial stage ; duration twenty-four to thirty- 
six hours. Eruption : rarely absent ,* earliest on palm and back 
of hands : later on trunk, thighs, and legs. Commences as reddish, 
erythematous areas, fading on pressure, finally may coalesce ; but 
varies in different epidemics, resembling measles or scarlet fever, 
and is not characteristic in type. Often persists several days. 
Miliary desquamation follo^vs. Pulse often very slow. Leuco- 
penia. 

TOTAL DURATION. — Usually seven to eight days. 

CHARACTER OF PAINS. — Great severity. Knees most constant 
site, also back, but none immune. Localization of pain very difi&cult 
and cause uncertain : joint is not swollen, and can be palpated or 
moved passively without discomfort, but intense pain follows 
movement by patient : nor are muscles tender, though probably 

' are cause of pain. (Some observers have recorded swollen joints 
and hyperassthesia : absent in most epidemics.) 

CONVALESCENCE. — Protracted, from mental and physical weak- 
ness. Pains in one or more joints often occur intermittently for 
weeks. 

Complications. — Rare, Cervical glands may be enlarged. Rarely 
hasmorrhages, orchitis, boils. 

Varieties . — ^Temperature typically shows ' saddle-back ' curve. Inocu- 
lation experiments prove temperature may be continuous for 5 
or 7 days, explaining certain ‘ five-day ’ and ' seven-day ’ 
fevers of tropics. 

IVEortality. — Direct mortality nil. Debility resulting may predispose 
to diarrhoea, etc. 

Diagnosis. — In epidemics simple. Main S3nnptoms are intensity of 
pains, period of remission, and terminal eruption. Diagnosis 
from : — 

INFLUENZA. — Occurs in cold seasons. 

MALARIA. — Not epidemic. Protozoa in blood. Controlled by 
quinine. 

YELLOW FEVER. — Jaundice, haemorrhages. 

V/'RHEUMATIC FEVER. — ^Not epidemic ; effect of salicylates. 

'Treatment. — Symptomatic. Quinine has no special effect. For 
/ hyperpyrexia, hydrotherapy. Pain often requires morphia. 
Purges to be avoided if possible, owing to the pain of frequent 
motions. In convalescence, tonics. 

Prophylaxis. — Anti-mosquito precautions. 
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CHAPTER XLIV. 

ACUTE POLIOMYELITIS. 

{Heine-Medin Disease. Polio-encephalitis. Infantile Paralysis.) ^ 

An acute infection localized in the central nervous system, resulting^ 
especially in lesions of the anterior horns of the spinal cord, and 
characterized by fever and paralyses. 

History. — ^Von Heine, 1840, recognized the clinical entity. Medin, 
1887, observed its occurrence in epidemics. 

Distribution. — ^Widespread in temperate climates, throughout 
Europe and North America. Sporadic cases common. Epidemics 
may be extensive. 

SEASON. — Late summer and autumn, greatest prevalence. 

Epidemics diminish with cool weather. 

AGE. — Great majority under five years. Frequency diminishes 
rapidly subsequently, but adults not immune, and specially 
affected in some epidemics. 

SEX. — Both sexes. 

Mode of Infection. — 

Landsteiner and Popper, 1909 : transmitted disease to monk"^ 
by intraperitoneal injection of spinal-cord tissue from a fatal case. 
Flexner, 1909 : results more constant by intracerebral injections. 
Flexner and Lewis, 1911 : (i) Transmission to monkeys by / 

injection of nasal mucosa of patients ; (2) Transmission from one 
monkey to another. 

PATHS OF EXPERIMENTAL TRANSMISSION.— (i) Intra- 
cerebral and subdural; (ii) Large nerve trunks (paralysis com- 
mences locally) ; (iii) Nasal mucosa, scarification and inoculation 
with virus or by simple injection into nasal cavities ; (iv) Intra- 
venous, very large injections necessary. Note : If nerve supply 
is divided proximal to site of inoculation, no symptoms develop. 
Animals Susceptible. — Anthropoid apes and lower monkeys. 
THE VIRUS.— 

1. Filterable through earthenware filters. Ultra-microscopic. 

2. Distribution in Tissues. — ^Present in : (o) Nasal mucosa (even 

after intracerebral injection) ; (6) Nervous tissue. Absent 
from blood, cerebrospinal fluid, and solid organs. 

3. ' Globoid Bodies ’. — Infective nerve tissue cultured anaerobically 

in Noguchi's medium (ascitic fluid containing rabbit's kidney) \ . 
shows opalescence on fifth day containing ' globoid bodies ' : / 
identity with virus not proved. / 

SERUM. — After infection, antibodies present for many years 

1. Neutralize virus when mixed m vitro. v 

2. Intraspinal injection into monkeys before or shortly after 

inoculation with virus usually protects. 

3 * Human adult serum contains antibodies in 80 per cent : suggests 
(but does not prove) previous infection without symptoms. 
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NATURAL MODES OF INFECTION.— Through nasal mucosa 
(droplet infection). Extension in epidemic erratic, as in cerebro- 
spinal meningitis, factors probably being : (i) Many persons 

non-susceptible [see Serum) ; (2) Healthy contacte act as carriers : 

— infectivity probably for 2 to 3 weeks only ; (3) In stage of 
paralysis, probably non-infectious. One attack protects (as in virus 
infections). 

Path of Virus. — ^Disputed, but following explanation most generally 
accepted : Virus is strictly neurotropic, spreads along axis 
cylinders : there is no systemic infection, and nervous system is 
already involved at time of earliest constitutional S3miptoms. 
Path may be regarded in following artificial divisions (Faber) : — 

1. Nasal mucosa, through olfactory nerves, bulb, and tract to 

hjTpothalamus and thalamus. Virus in thalamus produces 
constitutional symptoms and general h3rperffisthesia of ' pre- 
paralytic ’ stage. 

2. From brain-stem, through spinothalamic tract to posterior horns 

of cord and posterior-root gangha. Here produces localized 
pains. 

3. From last to anterior-hom cells : characteristic paralysis. 

Virus at any stage may die out (abortive forms) or become localized, 
producing various clinical types. 

, Other authorities support a general systemic infection, thus explain- 

ing constitutional S3miptoms, and their occurrence in absence of 
obvious paralysis. Thence vims spreads to meninges, and by 
the vessels into the cord : the vascular lesions resulting in injury 
to the anterior horns. 

Morbid Anatomy. — Changes in the nervous system are widespread, 
a polio-myelo-encephalitis, always more extensive than clinical 
symptoms suggest : thus, in fatal cases ivith paralysis of limbs, 
lesions are present in bulb and often in cerebral hemispheres. 
Lumbar and cervical swellings of the cord most affected. 

SPINAL CORD. — In anterior horn, and to less extent in Clarke's 
column and posterior horn, ganglion cells show degeneration and 
necrosis ; foci of l3anphocytes and pol3aiuclear leucocytes, phago- 
cytosis active. Blood-vessels : h3rper2emia, perivascular ' cufiang ’ 
with lymphocytes ; hasmorrhages, thrombosis, and mpture. 
Interstitial tissues : foci of cells. Meninges ; congested. 

BRAIN-STEM. — Similar but slighter changes. 

The extensive initial paralysis is due to nerve-cells temporarily 
paralysed but recoverable ; the lesser permanent paralysis is due 
to nerve-cells destroyed. 

Cerebrospinal Fluid. — Early stage : Clear ; pressure raised ; cells 
increased, polynuclear leucocytes usually predominate ; protein 
somewhat raised. Later : Cells mainly lymphocytes ; protein 
very high. Throughout : Sugar and chlorides nomial ; fine 
coagulum on standing. Normal in three weeks. Vims absent. 

Blood. — Poljmuclear leucocytosis : about 25,000 per c.mm. 

Symptoms. — 

INCUBATION PERIOD. — ^Doubtful, probably five to ten days. 
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Acute Poliomyelitis — Symptoms, continved. 

PREPARALYTIC STAGE. — Sudden onset. Fever, headache, 
irritable, face flushed, vomiting ; may be general hypersesthesia, / 
stiffness of neck and back, slight involuntary movements oil 
fingers. Duration : one to three days. -vv 

STAGE OF PARALYSIS. — Sudden onset. Characteristics ; (i)\! 

Degree of paralysis maximum at onset — ^i.e., all subsequent changed', 
is improvement ; (2) Paralysis is flaccid ; (3) Distribution often 
asymmetrical — e.g., one leg and opposite arm. 

Cutaneous sensation : Normal. 

Reflexes : Absent in affected limbs. 

• Sphincters : Unaffected. 

Pain : Unusual ; may be severe. General hyperassthesia 
ceases at onset of paralysis. 

Duration. — ^About three weeks. By this time extent of' the 
paralysis usually much diminished : > reflexes may be returning. 

STAGE OF RECOVERY. Recovery of movement may continue 
for three months. 

DISTRIBUTION OF LESIONS. — ^Most common is one leg : next 
one leg and one arm. In lower extremity, extensors of hip, knee, 
and dorsiflexors of ankle are most affected : and in upper 
extremity, muscles of the shoulder. Abdominal muscles not 
uncommonly in young children. Marked paralysis of trunk 
muscles rare, but may be sufficient to produce scoliosis during"^ 
subsequent growth. 

Course and Permanent Results. — ^AU permanent paralysis is flaccid. 
During stage of recovery and as cMld grows, permanent results 
become obvious : (i) Small size and ‘ shortening ' of affected limb 
(bones do not grow if many attached muscles are paralysed) ; (2) 
Deformities, especially talipes, flexed knee, occasionally scohosis, 
lordosis, mainly from action of unopposed muscles ; (3) Muscles 
wasted ; (4) Vasomotor changes. Skin usually cold. 

Clinical Types. — ^The disease may be localized at various sites, on 
which authorities disagree. 

1. SPINAL FORM. — Usual type as described above. 

2. CEREBRAL FORM [Acute Encephalitis), — Sudden onset of 

fever, vomiting, and convulsions, with paralysis, hemiplegic or 
monoplegic, of cerebral t37pe. Residual pareilysis remains. 
Occasionally mental defect or epileptiform convulsions. 

3. CEREBELLAR FORM. — With s3unptoms of acute cerebellar 

ataxia. Complete recovery usual. 

4. MENINGITIC FORM. — Resembles cerebrospinal meningitis. . 

Cerebrospinal fluid : cells increased, but sugar normal and > 
fluid sterile ; cells at onset polynuclears, changing to lympho- / 
cytes in few hours. ^ -%/.) 

5. BRAIN-STEM FORM (Medulla, pons, and mid-brain). — ^Bulbar, \ 

facial, ocular, and other palsies. ’ ' 

6. ABORTIVE FORMS. — ^No paralysis. Recognized in epidemics ^ 

Other forms are described but are doubtful — e.g., rapid, ascending, 
and neuritic types. 
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Prognosis. — 

ACUTE STAGE. — ^Mortality varies in different epidemics, lo to 20 
per cent ! deaths result from respiratory paralysis, either directly, 
or secondarily from bronchopneumonia ; hence rare when these 
. — -muscles are unaffected, and usually mthin first few days. 
RECOVERY OF POWER.— 

1. Severity of ‘preparalytic' stage is no guide to amount of 

permanent paralysis. 

2. Complete recovery is rare. 

3. Initial paralysis is maximal. 

4. Recovery of muscular power may continue up to three months. 

Further improvement is due to training of muscles. 

5. Any return of reflex, superficial or deep, in early stages suggests 

recovery in muscles concerned. 

6. If faradic response is present within three weeks, muscles will 

recover. 

7. If reaction of degeneration present in muscles, prognosis serious. 

The sequel may be : (a) Gradually complete loss of galvanic 
response, denoting permanent paralysis ; (b) Slow return 

towards normal response, showing possibility of improvement. 

Diagnosis. — Difficulties occur mainly in infants, in cases wth 
hjrperaesthesia, and in abnormal forms : ordinary t3q)e simple. 
-In Acute Stage, diagnosis from : — 

1. CONDITIONS WITH PAIN IN LIMBS simulating paralysis, 

e.g., scurvy rickets (a painful swelling), rickets (other signs 
present), rheumatic fever (never under two years), syphilitic 
epiphysitis, osteomyelitis. 

2. MENINGITIS AND ENCEPHALITIS.— By : (a) Cerebrospinal 

fluid ; (b) No early flaccid paralysis. 

3. MULTIPLE PERIPHERAL NEURITIS.— May be difficult. 

Onset gradual : distribution symmetrical : some sensory 
changes. 

In Stage of Residual Paralysis. — ^In central palsies, reflexes are 
spastic and reaction of degeneration absent : wasting and lack of 
growth may be present. 

Prophylaxis. — Patients should be isolated for six weeks. Virus 
not present longer except in rare chronic carriers. 

CLOSURE OF BOARDING SCHOOLS. — No dogmatic rule possible : 
knowledge of infectivity and mode of spread too deficient. 
Depends partly on home surroundings of children and possibility 
of sufficient isolation. Closure after a second case is reasonable 
and has been satisfactory. 

Treatment. — * 

^ -ACUTE STAGE. — Complete rest is essential, and no electrical or other 
active treatment is to be attempted at this stage. No drug is known 
to act upon the virus. Treatment as for any acute fever. 
Retention of urine may occur. Special measures in use are : 
(i) Affected limbs : wrap in cotton-wool. For pain : immobiliza- 
tion, aspirin. (2) Lumbar puncture ; fluid often under tension. 
Hexamine : no effect. 
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Acute Poliomyelitis — ^Treatment, continued. _ 

SERUM FROM CONVALESCENT PATIENTS.— Statistics incon- 
clusive. Useless after 24 hours’ paralysis. Inject 20 c.c. intra-/ 

thecaEy. 1 

PARALYSED h/LVSCLES.— Essential principle : Paralysed musdsp '- 
must be kept in position of relaxation and never be allowed to be ’ 
stretched, actively or passively. Limbs kept at rest and in posi-.<^ 
tion for three weeks by pillows, sandbags, and celluloid splints. 
Stretching may result from : (i) Gravity, e.g., drop-foot when 
lying in bed ; (ii) Overaction of unopposed muscles ; (iii) Limb 
placed in \vrong position. This principle is of greatest importance. 
Subsequent treatment is : (i) Massage, light effleurage. (2) 

Passive movements, patient also to attempt movements daily. 
(3) Electricity, galvanic current. 

SURGICAL TREATMENT. — Often necessary later, especially teno- 
tomies, and transplantation of tendons. 


CHAPTER XLV. 

ENCEPHALITIS LETHARGICA. 

{Epidemic Encephalitis.) 

An acute specific disease of the nervous system, originally recog- 
nized by the syndrome of fever, lethargy, and ocular palsy. Symptoms > 
now recognized to be protean. 

In epidemic form, appeared in Austria in winter of 1916, in France 
and Great Britain in winter of igiy, and in America in winter of 1918. 

Morbid Anatomy of Nervous System.— 

MACROSCOPIC. — Congestion of meningeal and intracerebral 
capillaries. On section of brain gray matter reddened, minute 
vessels distended and oozing ; these changes may be slight. 
Haemorrhages axe rare, but occasionally are large. White matter 
normal. 

HISTOLOGY.— Gray Matter :— 

1. Vascular congestion. 

2. Small round-cell infiltration of the perivascular lymph spaces. 

This so-called ‘perivaiscular cuffing’ is the most constant 
change, but is often patchy in distribution. Cells are mainly 
small lymphocytes with a few large lymphocytes laden with 
pigment granules. General cellular infiltration. No demyelin- 
ation. ’ / 

Other less constant or marked changes include : (3) Degeneratioa/j 
in the newe-cells and neuronophagy ; (4) Proliferation of th^ 

' mesoblastic cells of the vessel walls ; (5) Glial proliferation ; 
(6) Venous thrombosis ; (7) Haemorrhages. 

DISTRCBUTION OF LESIONS. — Mid-brain, basal ganglia, and 
substantia nigra most afiected. Any portion of nervous system 
or meninges may be afiected. 
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Etiology and IKEode of Infeotion. — 

VIRUS. — ^Unknown. Believed to be filterable'virus. Transmission 
to monkeys by intracerebral inoculation. Relation suggested to 
virus of herpes simplex («o< zoster). 

MODE OF INFECTION. — Evidence of direct contagion rare, but 
small outbreaks occur in institutions. Infection probably through 
nasal mucous membrane from carders. 

DURATION OF INFECTION. — Unknown. Evidence suggests 
that the virus returns to activity, as in syphilis, after intervals 
of quiescence. 

AGE. — ^No age immune, but rare in very young children. 

SEASON. — In British Isles, apparently seasonal prevalence ; 
maximum in March and m i nimum in November. 

Incubation Period. — Uncertain. Probably about two weeks. 

Symptoms. — Originally recognized by syndrome : fever, lethargy, 
and double vision. These cardinal s3nnptoms still occur in most 
cases at some time in course. 

CLASSIFICATION. — Classification of cases is very difficult. Many 
‘types’ are described, but a single case may correspond to many 
types at different times in its progress ; for Economo’s types, 
see p. 284. The symptoms are very varied and complex owing to, 
widespread lesions. They will be classified as follows (based on 
Walshe) 

General Symptoms. 

Nervous Symptoms. — (i) General : (a) Negative ; (&) Positive. 
(2) Focal : (a) Negative ; (6) Positive. Negative symptoms 
denote depression or loss of function from destruction of 
nervous tissue. Positive S3rmptoms denote exaltation of 
function, either from irritation or from loss of higher control. 

MODES OF ONSET.— 

1. Insidious. — ^Most frequent ; with or without general initial 

symptoms. 

2. Acute. — ^May be extremely sudden. Symptoms usually 

distinctly of positive type — e.g., acute delirium, convul- 
sions, or severe muscular pain — but may be rapid lethargy. 

. 3. Mild Abortive Types, or Formes Frustes. — Symptoms 
may suggest influenza ; nervous symptoms slight or absent. 
Any sequelae may develop later : initial attack may be 
unrecognized. 

GENERAL AND INITIAL SYMPTOMS.— Headache (especially 
occipital), vertigo, shivering, general weakness, constipation, 
vomiting, and other gastro-intestinal disturbances common but 
not severe. No typical rash, but may be eiythemata. Temper- 
ature variable : at onset may be 102° to 105°, rarely more than 
few days, or may be absent {see below). Severity of these sym- 
ptoms variable ; may be mild : not closely related to degree of 
nervous-system involvement. 

Note. — Cardinal s3rmptoms, lethargy and diplopia, often 
present from onset. As course progresses, ‘ Parkinsonian 
mask ’ develops. Any of the nervous symptoms or so-called ' late 
manifestations' and 'residua’ may develop from the onset. 
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Encephalitis Lethargica — Symptoms, coniimied. 

NERVOUS SYMPTOMS.— 

1. General. — / 

а. Negative. — ^Lethargy : all grades from apathy to coma./ 

б. Positive. — Restlessness, delusions, delirium, manigjik 

all serious. General convulsions : not common, hu «7 
high mortality. \i 

2. Focal. — 

a. Negative . — Represented by paralyses ; no portion of 

nervous system immune : — 

i. Ocular palsies (most common). 

ii. Cranial nerves ; facial palsy, pharyngeal and 

laryngeal muscular palsies \Adth dysphagia, 
etc. Also phrenic nerve. 

iii. Aphasia, hemiplegia, and monoplegia of any 

variety. Any disease of nervous system may 
be temporarily simulated, e.g., disseminated 
sclerosis, myasthenia gravis, tabes. 

b. Positive. — (See Extra-pyramidal Syndromes.) 

i. Muscular pains : may be severe and in any site 

(probably of thalamic origin). 

ii. Rigidity (including Parkinsonian syndrome). 

iii. Involuntary movements and contractions. 

Note. — ‘Positive’ general and focal nervous symptoms are-> 
usually associated and commonly have an acute onset 
(' hyperldnetic type’). So, also, ‘negative’ symptoms are 
usually associated and have an insidious onset (‘somnolent- 
ophthalmoplegic type’). But there is no absolute rule, 
nor limit to the combination of symptoms. 

NOTES ON SPECIAL SYMPTOMS.— 


1. Lethargy. — ^Depth and duration very variable, but rarely 

absent throughout. At onset, may be merely drowsiness, 
but may be deep sleep (prognosis not always bad). Somno- 
lence by day and insomnia by night not infrequent. When 
roused even from lethargy or deep sleep, may be mentally 
clear. Drowsiness deepening to stupor is serious. 

Duration of lethargic state variable ; few days to months, 
commonly 2 to 3 weeks. May be absent, and develop 
as a sequela. 

2. Diplopia and Ocular Manifestations. — Ocular disorders 

present in most cases. 

i. Diplopia. — Cardinal feature in all epidemics : strabis- 

mus may not be obvious. 

ii. Ptosis. — ^Not uncommon. 

iii. Pupil Reactions. — ^All variations occur — e.g., reaction i 

to light and not to accommodation, true Argyll/ 
Robertson, inequality, irregularity, contraction, 
dilatation. 

iv. Nystagmoid Movements. — ^True nystagmus is rare. 

Optic neuritis probably does not occur. 

3. Parktosonian Mask. — Rigidity and absence of slight auto- 

matic facial movements may develop acutely within week 
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or two of onset. Resembles, but not quite identical with, 
paralysis agitans. Tremors slight. 

4. Fever. — Variable. May be 102° or higher at onset, falling 

in few days. Or normal at onset and then rise. Steady 
^ rise is bad sign. Occasionally afebrile throughout. 

5. Reflexes. — ^No constant change. Deep reflexes usually 

increased. May be absent (and Argyll-Robertson pupil 
present). Babinski’s sign rare. 

6. Cerebrospinal Fluid. — Cell-count normal in at least one- 

third of cases. In about half, lymphocytosis present ; 
number of cells usually under 50, and rardy as much as 
100 per c.mm. Wassermann reaction negative. 

7. Blood. — ^Leucoc3rtosis common. 

RESIDUAL AND LATE MANIFESTATIONS.— Note : (i) Any 
of these phenomena may be present from the onset, though 
occurring most frequently in late and convalescent stages. {2) 
Long intervals, on the other hand, may elapse between acute 
stage and their appearance. In interval, may be apparently 
complete recovery or some persistence of symptoms. (3) Acute 
stage may be very slight and unrecognized. 

1. Parkinsonian Syndrome. — (Lesions in substantia nigra.) 

Apart from presence at onset, develops most frequently 
6 to 12 months after initial attack. Parkinsonian mask. 
. Rigidity variable. Tremors unusual, but are rapid when 
present. Salivation common. Development is often rapid, 
but recovery may take place. Mental changes common 
when Parkinsonism marked, especially in children. Occurs 
especially between 15 and 35 years of age. Catatonia some- 
times marked. 

Oculogyral Spasms. — ^Attacks of spasmodic conjugate 
ocular deviation, usually upwards ; last half-an-hour. 
Common recently. 

2. Changes in Mentality. — Of great importance. Exhibited 

in at least 75 per cent of cases. All grades, but certiflable 
insanity is rare. 

i. Adults. — Usually, lack of power of concentration, 

application, and initiative. May be persistent 
drowsiness or insomnia. Irritability sometimes, but 
excitement rare. Mental depression not common. 

ii. Children . — 

Group I : Lack of concentration and attention, as 
in adults. Child remains at same age. 

Group 2 : Characterized by excitement : especially 
under 10 years of age. Noisy and uncontrollable. 
Special group : excitement nocturnal ; during 
day tired and quiet. 

Group 3 : Moral changes. Perverted, cruel, danger- 
ous, and sexual. Usually between 10 and 18 
years. Family history often not good morally. 
Idiocy (usually under 5 years of age) and craiifiable 
insanity rare. 

Groups 2 and 3 are rare, but disposalis very dif&cult. 
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Encephalitis Lethargica — Residual and Late Manifestations, coniinued. 

3. Involuntary Movements and Muscular Contractions ; 

Excitomotor Manifestations. — VJ 

i. Choreiform and Aihetoid Movements. 

ii. Myoclonus. — Rapid rhythmic contraction of muscift|^ 

at rate of 30 or 40 a minute ; affects single muscle oir| 
portion of muscle ; occasionally widespread ; most\j 
commonly abdominal muscles. May be no move- 
ments of joints. May develop months after 
initial attack, often mild and unrecognized : less 
often in acute stage, with severe neuralgic pains. 

iii. Tics, tremors, slow rhythmic movements of all types. 

4. Disturbances of Respiratory Mechanism. — ^P olypnoea 

may occur in initial attack : never persists, though pro- 
gnosis serious (tetany). As sequelm, cohihioji and varied'. 
pol3q)noea, spasmodic cough, sniffing, respiratory tics : 
common in children with mental changes. 

5. Paralysis. — Persistence is comparatively uncommon. 

6. Various. — Numerous manifestations occasionally observed. 

Obesity, poljniria, and pituitary disturbances may be 
associated. 


Classification of Types (Economo). — 

A. ACUTE TYPES.— v_ 

1. Somnolent — ophthalmoplegic. Negative symptoms marked : 

e.g., somnolence and diplopia. 

2. Hj^erkinetic. Positive symptoms marked : insomnia and 

movements. 

3. Amyostatic — hyperkinetic. Parkinsonism marked. 

4. Cerebellar. 

5. Bulbar. 

6. Ophthalmoplegic. 

7. Neuritic. Simulates fibrosilds. 

8. Mono-symptomatic — e.g., hiccup. 

B. CHRONIC TYPES.— 

1. Progressive Parkinsonian. 

2. Mental. 

All types may be combined. 


Prognosis. — Good prognosis can never be given, owing to severe 
sequelae following mild attacks and at long interval (may be 
4 years). 

Mortality . — Approximately 25 per cent die, 25 per cent recover 
completely, and 50 per cent have various residua, of which at 
least 25 per cent exhibit Parkinsonism (Hall). ' 

Early and Acute Stages . — ^Prognosis bad with : (i) Severe positive f 
s3anptoms, e.g., acute delirium; (2) High fever. 

Lethargy . — ^Deep sleep and lethargy has not a bad prognosis. Badll 
with somnolence deepening to stupor, v 

Early myoclonic cases nearly all recover, ' 

Outlook with mental changes very poor : recovery not more 
partial and usually relapses. 

Pregnancy aggravates sequelae. 
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Diagnosis. Often very difficult. Note mode of onset, fever, initial 
symptoms, and certain special symptoms, e.g., lethargy or excite- 
ment, ocular palsies, mask-like Parkinsonian facies (most constant 
\ symptoms). Diagnosis from and relations to ; — 

^ I . INFLUENZA. — Initial symptoms often mistaken for influenza. 
Diagnosis only when sequelae appear. 

2. ACUTE ANTERIOR POLIOMYELITIS (Heine-Medin's dis- 
ease). Main differences (Symonds) ; — 


Heine-Medik. 

Age Mainly under ao years. 

Onset . . . . . . Acute or subacute. 

Temperature . . . . Highest at onset before 

paralysis. 

Distribution of lesions Spinal cord, most. 

Involuntary movements Absent. 

Course Brief. 

Cerebrospinal fluid . . Lsrmphocytes ; globulin in- 

creased. 

Microscopic heemorrliages Constant in cord. 
Perivascular infiltration Slight. 


Encephalitis Lethargica. 

All ages. 

Often insidious. 

Often highest later (variable 
in character). 

Mid-biain, most. 

Frequent, early or late. 

Prolonged. 

Lymphocytes often absent — 
rarely numerous ; globulin 
slight. 

Inconstant and incon- 
spicuous. 

Constant. 


3. MENINGITIS, CEREBROSPINAL AND TUBERCULOUS.— 

By cerebrospinal fluid. 

4. SYPHILIS. — By Wassermann reaction and symptoms. 

5. CEREBRAL H.(EMORRHAGE. — Gross hsemorrhages may occur 

in encephalitis lethargica and diagnosis be impossible. 

6. BOTULISM. — Usually several cases in housdiiold. No pyrexia. 

7. ACUTE DISSEMINATED ENCEPHALOMYELITIS— (q.v.). 

Treatment. — Palliative and symptomatic. Lumbar puncture of no 
obvious effect. Hexamine is often given. For Parkinsonism, 
injections of hyoscine hydrobromide gr. : or tincture of 
stramonium Tl\ xxx, t.d.s. and increasing. Intravenous injections 
of iodine under trial. 


EPIDEMIC HICCUP. 

Possibly a partial form of the ‘myoclonic type’ of encephalitis 
lethargica. Antispasmodics indicated, e.g., atropine, but treatment 
has little effect. Mortality low. 


CHAPTER XLVI. 

HYDROPHOBIA. 

(Rabies. La Rage.) 

^ An acute, fatal, specific disease of the nervous system due to an 
unknown virus communicated to man through the saliva of an ammal. 

Distribution.— Widespread. Common in Russia and France. Not 
uncommon in United States. Rare in Germany. Eradicated 
from Great Britain as a result of muzzling dogs. Australia free. 
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Hydrophobia — Distribution, continued. 

Animals. — All mammals susceptible to inoculation, also birds. 
Dogs, wolves, and jackals most frequent naturally : cats,^ 
cattle, horses rarely. Propagation almost entirely by dogs ii; 
in Russia also by wolves. 

Morbid Anatomy . — Nervous system only affected. Other organjis 
normal. 

MACROSCOPIC. — Congestion and minute haimorrhages may be*^ 
present. 

HISTOLOGY. — Several lesions occur : — 

I. Babes’s 'rabic tubercles ’. — Collections of round cells around 


the large cells of motor area in cord and bulb ; chromato- 
lysis and degeneration of the motor cells follow. Are not 
specific of rabies. 

2. Van Gehuchten and NNis, igoo . — In the peripheral ganglia 

of the central and sympathetic nervous systems, prolifera- 
tion of endothelial cells occurs, destroying the nerve cells ; 
final appearance not unlike sarcoma. Method of exam- 
ination : remove plexiform ganglion of the vagus nerve ; 
stain paraffin sections with hsemalum and eosin. Animal 
must be allowed to die of disease. Value in diagnosis : 
Absence of these changes negatives rabies : presence not 
quite conclusive, occurring rarely in old animals, buX,^ 
sufficient if symptoms suggestive. 

3. ‘Negri bodies', 1903. — ^Bodies present wthin nerve cells, 

especially large cells of cornu ammonis (hippocampus 
major) : shape and size variable, i to 25 fx. With 
Romanowski stains, are eosinophilic. With Giemsa, 
structure visible ; within bodies are small granules. 

Nature of Bodies.— Similax to inclusion bodies in other 
ultramicroscopic viruses. 

Method of Examination (William and Lowden). — ^Make 
smear from brain tissue, fix, and stain with Giemsa. 
Value in Diagnosis . — ^Are diagnostic. 


The Virus. — ^Unknown filterable virus. Is neurotropic. Present in 
all nerve tissues, and in saliva, reaching latter through nerves. 
Destroyed by drying in fourteen to fifteen days, and by light- and 
heat. Passes a coarse Berkefeld or Chamberland filter. Spreads 
from site of inoculation en-tirely by nerves and nerve tracts. 
Absent in blood and solid organs. 

Mode of Transmission . — In street rabies, by saliva from bites 
or licks : cannot pass through unbroken skin. 

Symptoms. — 

INCUBATION AND FREQUENCY OF DISEASE vary with 
Age. — Shorter in children. - 

Site of Infection. — ^In order ; (i) Face and head most severe, 
from richness of nerves and lacerated character of wounds ; 
(ii) Hands ; (iii) Other sites. Clo-thes protect considerably. 
Se-verity of Wounds. — Punctures and extensive lacerations 
most serious. 
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Animal. — In order : (i) Wolf — ^40 per cent bitten by -wolves 
develop symptoms ; (ii) Cat ; (iii) Dog. 

Frequency of disease after bites from rahic dogs : 16 per 
cent, fiE untreated. 

vJtNCUBATION PERIOD. — ^Most often forty to fifty days. Earliest 
twelve days. Rare after three months. Over a year unproved. 

' No symptoms. Wounds heal naturally. 

Three subsequent stages are distinguished : often ill defined, and 
develop rapidly. 

PREMONITORY STAGE. — Site of bite often becomes irritable, 
mth pains in its neighbourhood. Depression, desire for solitude, 
intolerance of loud sounds and similar stimuli, with periods of 
irritability. Attacks of great fear. Voice becomes husky, and 
difficulty in swallowing commences. Temperature and pulse 
slightly raised. Duration, one to two days. 

STAGE OF EXCITEMENT. — Extreme irritability. Expression of 
terror. 

Spasms. — Great severity and pain. Evoked by any stimulus. 
Larynx and respiratory muscles first affected. Lar3mgeal 
spasms especially caused by attempt to drink, by sight, or 
even mention, of water. Contractions of larynx may cause 
unusual noises. Often extreme dyspnoea. Later, spasms 
more general. Saliva abundant and viscid, cannot be swal- 
lowed and hangs from mouth. Between spasms, mentally 
clear. Maniacal attacks may occur, with attempts at biting. 

Temperature, often up to 103®, rarely normal. Pulse, rapid. 
Duration, one-and-a-half to three days. 

STAGE OF PARALYSIS. — ^Paralysis spreads and spasms cease. 
Unconsciousness, cardiac failure, death. Duration, a few hours. 

TOTAL DURATION.— UsuaUy four to five days. 

CLINICAL TYPES. — (i) Furious rabies as above ,* (2) Paral3ftic 
or dumb rabies. Latter is very rare in man. Stage of pwalysis 
alone present. May occur \vitli extensive bites. Diagnosis only 
possible by inoculation in animals : no Negri bodies. Possibly 
due to toxins. Common experimentally in animals. 

Diagnosis. — 

CLINICAL. — ^Usually simple in man. Diagnosis from ; — 

1. Tetanus. — Trismus ; spasms not completely relaxed, nor 

specially evoked by water. 

2. Acute Bulbar Paralysis. 

3. Lyssophobia, Pseudohydrophobia. — In persons bitten b}' 

nnimnlg Incubation period usually short. No tempera- 
ture. Hysterical manifestations. Long duration. 

PATHOLOGICAL.— (i) Negri bodies, diagnostic; (2) Vm ^huchten 

, and Ndlis’ ganglionic changes ; {3) Inoculation of brain or cord 
into animals. . . v • 

EXAMINATION OF ANIMAL.— Suspected animals, whether ha^g 
been bitten or not, should not be killed, but chained and watched. 
If the rniimnl is alive in ten days the disease is not rabies. If it 
dies, perform autopsy (examination of cornu ammoms for Regn 
bodies), and inoculation of nenmus tissue into other animals. 
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' Hydrophobia, continued. 

Prognosis. — Invariably fatal if symptoms develop. General mortal- 
ity of cases bitten by dogs, i6 per cent (without inoculation) j/* 
Ef&cient cauterization in 5 to 15 minutes halves mortality : on 
some, but slight, value after twenty-four hours. 

Results of Pasteur's Treatment. — ^Mortality of all casei:s 
treated is less than i per cent. Early treatment important 
owing to occasional short incubation. ^ 

Frophylanis. — Muzzling of dogs and destruction of stray dogs. 

Treatment. — 

WOUNDS. — Early and thorough treatment most important. Apply 
ligature within 30 minutes to cause bleeding ; bathe ; cauterize 
with fuming nitric acid. 

INDICATIONS FOR INOCULATION. — All persons bitten or 
contaminated by saliva of rabid animals. If rabies doubtful, 
animal to be watched : decision as to commencing treatment 
depending on extent of wounds. 

SYMPTOMATIC. — Palliative only. Avoid all stimuli. Opium and 
chloroform to ease spasms. Rectal injections. 

Pasteur’s Prophylactic Inoculation. — 

BASIS.— 

1. ‘Street virus’ has practically a constant strength. Inoc'a-'^ 

lation kills a rabbit in fifteen to sixteen days. 

2. Virus is exalted by passage through successive rabbits, until 

finally it kills in five to six days — ' virus fixd ’. (By passage 
through monkeys, virus per contra becomes attenuated.) 

3. Rabbit's cord loses virulence on drjdng, being innocuous after 

fifteen to sixteen days. Hence a series of cords can be pre- 
pared of varying virulence according to period of drying. 

4. Rabbits can be protected against an otherwise fatal injection 

by previous inoculation with such a series of cords, com- 
mencing with the weakest. 

5. During the long ‘incubation period’ in man, similar inocula- 

tion can be performed. 

METHOD. — ^Lengths of rabbits’ cords, killed with ‘virus fix6’ and 
dried, are emulsified in normal saline and injected subcutaneously. 
First cord usually 8 days dried ; length of 2 or 3 Trim , used for 
injection. Intensity and duration of the course varies with 
nature of bites (fifteen to twenty-one days). ' 

Symptoms during course. — ^May be pains near bites ; rarely an 
. ascending paralysis, very rarely fatal, possibly anaphylactic, 
or from attenuated virus. )■: 

DURATION OF IMMUNITY. — In dogs, diminishes about 20 pe^ 
cent in a year. In man, no information : a second bite shouln*^ 
be treated again. ' V 

Note : Various modifications of Pasteur’s method are in use. M 

Antirabic Serum. — Tizzoni and Centanni’s, prepared by inoculating ' 
sheep -with vmis attenuated by peptic digestion (Italian method 
of immunization). The serum may be and often is employed in 
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addition to the Pasteur treatment, especially in severe cases. Is 
^ protective to animals. 

Rabies in Dogs. — Two types : — 

^ FURIOUS TYPE {^Street rabies ’). — Stages practically correspond 
v- to human t3Tpe. Early change in disposition, alternate excite- 
ment and desire for solitude, with increasing excitement. Voice 
alters, bark ending in high plaintive note : very suggestive. 
Progress : difficulty in swallowing food, not specially marked 
in regard to waiter. Furious stage : dog attacks everything, 
usually runs straight, may travel great distance. Paralysis and 
death follow. Duration : four to five days. 

PARALYTIC OR DUMB RABIES. — Rarer. Early changes in 
disposition as above. No fury. Paralysis commences in jaw 
muscles, lower jaw falls. Hence unable to bite, and less 
dangerous. Paralysis extends. Death in two to three days. 
Not uncommon in rabbits killed with 'virus fix6’ : also occurs 
in dogs in Turkey. 


CHAPTER XLVII. 

RHEUMATIC FEVER. 

An acute infection of unknown origin, characterized by multiple 
arthritis, and the frequent occurrence of inflammation of the endo- 
cardium of the valves of the heart, with resulting cardiac lesions. 

There are certain important differences between rheumatic fever 
in adults and children. The general description applies to adults 
except where expressly noted, and the peculiarities in childhood are 
given in a separate section. The adult type commences about the 
age of 14 years. 

Btiology. — Knowledge of etiological factors very incomplete. 

CLIMATE.— Universal, but especially in temperate climates. 
Prevalence highest in British Isles. 

SEASON. — In London, maximum in October and November, 
minimum in February and March. Varies greatly, in different 
countries. In America, maximum in March. 

AGE. — Most frequent from 15 to 35 years. Also occurs in child- 
hood, but rare under 5 years and never under 2. 

SEX. — Males more common than females, except between 10 and 
15 years. 

HEREDITARY INFLUENCE.— Generally accepted : most marked 
in children. 

-PREDISPOSING CAUSES. — ^Environment important, e.g., bad 
hygienic surroundings ; is commoner in hospital class. Damp and 
wet is a factor. Enlarged tonsils and adenoids are probably 
important. The rarity of rheumatic fever in France during the 
European War is noteworthy. 

IMMUNITY. — One attack definitely predisposes to others. 
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Rheumatic Fever — ^Etiology, continued. 

PRIMARY FACTOR. — Unlcnown. Prevalent views as follows are 
theoretical : — / 

f. Streptococcal Infection. — ^Many features resemble suchii 
infections. Against : not present in blood cultures, 
Aschoff’s bodies, very rarely in joints ; joints never suW.O- 
purate. ^ 

2. Hypersensitiveness to Streptococci. — Streptococci preso 

ent in tonsils, etc. Lesions are allergic. Explains repeated 
attacks. 

3. Ultramicroscopic Virus. 

The diplococcus described by Poynton and Paine remains in 
dispute. 

Morbid Anatomy. — ^Aschoff’s nodes now accepted as essential lesion : 
present characteristically in myocardium. Are spindle-shaped 
‘ submiliary ’ bodies, i.e., smaller than miliary tubercles. Histo- 
logy : (i) General fibroblastic proliferation ; (2) Aschoff’s large 
endothelioid cells, one or more nuclei, scattered ; (3) Lymphocytes 
and plasma cells — varying numbers, may be numerous ; (4) 

Necrotic tissue often in centre. May be present as above several 
years after acute attack, but in old cases are replaced by fibrous 
tissue* 

CHANGES IN VALVES. — ^As in ‘ endocarditis ’. 

JOINT CHANGES. — Slight. Synovial membrane may show hyper^ 
aemia. 

Symptoms. — (Description applies to acute attack in an adult.) 

PRELIMINARY SYMPTOMS.— Frequently none, but not un- 
commonly ; — 

Sore Throat or acute tonsillitis. Often clears in a few days, 
and interval of perfect health up to two weeks may elapse. 
Irregular Joint Pains with slight malaise for a few days. 

ONSET. — Abrupt. Chill but no rigor. Condition fully developed 
in twenty-four hours. 

CHARACTERISTIC SYMPTOMS are: (i) Joints swollen and 
painful ; (2) Face flushed ; {3) Profuse sweats with very sour 
odour ; even in absence of sweats the skin is moist, and in spite 
of pyrexia is never dry ; (4) Sore throat ; (5) Temperature high, 
101° to 103® ; (6) Ptdse soft and rapid, 100 to 120. Ordinary 
febrile symptoms marked. Tongue furred and moist. Anorexia, 
constipation, febrile urine, thirst. Sudamina and miliaria 
frequent. Mind clear. Pain may cause sleeplessness. 

JOINT AFFECTION [Arthritis). — Characteristics are : — 

Multiple Joints affected : especially larger joints, often sym- 
metrically. In severe attacks, many attacked simultaneously. / 
Frequency of Involvement. — Order : (i) Knee, (2) a,nkle,J^ 
(3) Avrist, (4) elbow, {5) shoulder ; vertebral, sternoclavicufe^n, 
jaw, and phalangeal joints very rare. ’ \ 

Inflammation. — Wanders from joint to joint, e.g., as knee 
recovers, wrists swell. Change may occur in twenty-four - 
hours. In space of three or four days many joints may have 
been affected. 


RHEmiATIC FESTER 


291 


JoiNK. — Swollen, red, hot to the hand, tender, and extremely 
painful on movement. Changes are mainly inflammation of 
peri-articular tissues. The synovial membrane often palp- 
able. Tissues are infiltrated with serum, but oedema and 
pitting of the skin on pressure is absent even in severe cases. 
Tendon sheaths involved. Extensive effusion into joint rare. 

, Joint Fluid. — Turbid. Contains numerous polynuclear leuco- 
C3rtes, but never has appearance of pus. Suppuration never 
occurs. 

Directly acute symptoms subside, joint usually appears normal. 

TEMPERATURE. — -Rise rapid, loi® to 103° or 104° : rarely 
higher. Irregular. Falls gradually. First recorded temperature 
usually the highest, OOTng to subsequent administration of 
salicylates. Pyrexia after five days' treatment with salicylates 
suggests endocarditis or pericarditis, or error of diagnosis. 

HEART. — Systolic murmur frequent at apex. May be : [a) Myo- 
cardial, disappearing on treatment ; [b) Endocardial, subsequently 
progressing and becoming permanent. 

PULSE. — At onset 100 to 120. Soft. Tracings often show slight 
irregularity. Falls with temperature. With salicylates may 
become very slow, 40 to 50, but this is of no importance. 

URINE. — Febrile tj^e. Trace of albumin occasionally, 

BLOOD. — Polynuclear leucocytosis. Secondary ansemia develops 
rapidly. 

Progress. — In absence of complications and without drugs fever 
and acute symptoms subside in about ten days. With salicylates 
rarely exceed four days. 

Subacute Rheumatic Fever. — No definite dividing line from acute. 
All symptoms less marked. Duration may be long. Cardiac 
lesions common. 

Relapses. — ^Very frequent : in 15 per cent of first or second attacks. 

Complications. — Those of importance are : (i) Cardiac ; (2) Hyper- 
pyrexia ; (3) * Pulmonary ; (4) Nervous ; (5) Cutaneous ; (6) 

Rheumatic nodules. 

CARDIAC LESIONS. — ^Though described here as a complication, 
cardiac changes are truly a part of the disease as much as arthritis. 

Endocarditis. — ^Most serious feature of rheumatism. For 
symptoms, etc., see Endocarditis. Special features : — 

Frequency about 50 per cent of cases. Increases with 
number of attacks, diminishes "with age. Children rarely 
escape. 

Valves commonly affected, in order of frequency: (i) Mitral 
alone ; (2) Mitral and aortic ; (3) Aortic alone — ^rare. 

Mitral stenosis only develops slowly, and hence is not 
recognizable during acute stages of a first attack. 

Pathological changes are of simple endocarditis : verrucose 
and infective form rare during attack of rheumatism. 

Subsequent progress. — Signs and symptoms of endocarditis 
slight in first attack, but pathological changes tend to 
advance after attack of rheumatism has passed. 

Mortality low during the acute attack. 
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Rheumatic Fever — Complications, cmtinued. 

Pericarditis. — Especially in children. Special features ; (i) 
Commonest in hospital class, sexes equal ; (2) Slightly morej.t 
frequent in first attacks, but mortality in first attack is 4qi 
per cent and in second 10 per cent ; (3) May occur at any tin^ y 
during attack, with or Avithout endocarditis *, (4) Effusi^^i 
may occur •{20 per cent of cases), hut is never purulent ; (5;^^ 
Arthritis usually severe. ^ 

In fatal cases, endocarditis also nearly always present. 

Myocarditis. — Probably frequent, leading to dilatation. No 
definite signs. 

HYPERPYREXIA. — ^Extremely rare. Never in children under 12. 
Usually in second week of first attack. Temperature may rise to 
io8°- Delirium or pericarditis commonly present {see Nervous 
Complications below. Pulse feeble, stupor and death. 

PULMONARY COMPLICATIONS.— Rare. Pleurisy may occur 
with pericarditis, usually dry, but may be effusion. No true 
pneumonia, but occasionally collapse and congestion. 

NERVOUS COMPLICATIONS. — Apart from chorea, are extremely 
rare. 

Chorea. — Associated with rheumatism not uncommonly, but 
mainly in children. 

Delirium (‘Cerebral rheumatism’). — Occurs with h3q)erpyre?iiA«.. 
or pericarditis (or both together). Probably never inde- 
pendently. Delirium may be active or quiet. Passes into 
coma. Mortality very high. Rare. 

CUTANEOUS COMPLICATIONS.— In acute stage skin is moist. 
Drenching sour sweats are characteristic before introduction of 
salicylates. 

Erythemata. — Frequent in children. 

Purpura. — Rare, but may occur, especially in children. 

Erythema Nodosum. — From frequency of various er3rthemata 
in rheumatic fever was formerly accepted as rheumatic, but 
now doubted {see p. 294). 

RHEUMATIC NODULES. — ^Evidence of serious attack. Occur 


on fibrous tissue and periosteum of bones lying close under the 
skin, e.g., olecranon, tendons and fasciae especially about elbows 
and wists, also on scapulae and vertebrae. Number usually three 
or four, rarely twenty to thirty, occasionally very numerous. Best 
recognized by drawing skin tight and palpating gently. Almost 
confined to children. Pericarditis has been observed subsequently 
in many cases. 

Diagnosis. — ^Usually simple. Temperature always subsides within j 
five days of efficient salicylate treatment, unless endocarditis oxi 
pericarditis present. Diagnosis in adults from : — 

ACUTE ARTHRITIS DEFORMANS (osteo-arthritis).— Tends to \ 
attack smaller joints. Chronic articular changes. 

SECONDARY ARTHRITIS. — Septic arthritis in pyaemia and ' 
septicaemia. Gonorrhoeal arthritis (q.v.). Rare : scarlet fever, 
dysentery. 
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GOUT. — Age of patient ; etiology ; previous attacks ; small joints 
usually affected, especially great toe and thumb. 

Mortality. — In acute attacks, very low, not exceeding 2 to 3 per 

' cent, w’hich is mainly due to cardiac complications. Great 
indirect mortality from cardiac lesions. Hj^eipjrrexia has high 

1 mortality, but is very rare. 

Treatment. — Indication is to protect heart specially. 

REST IN BED. — At least four weeks after temperature normal ; 
between blankets in early stages. If heart is involved, at least 
three months. 

DIET. — ^Milk and milk foods during pyrexia. Fluids and lemonade 
in large amounts. 

LOCAL TREATMENT. — ^Wrap limbs in warm cotton-wool. Cradle 
to support weight of bed-clothes. If much pain, paint with 
methyl salicylate, or use sodium bicarbonate fomentations. 

SALICYLATES. — ^Sodium salicylate recommended for routine use : 
to be prescribed with sodium bicarbonate. 

E Sodii Salicyl. gr. xx I Syr. Aurantii TI^xx 

Sodii Bicarb. gr. xl I Aq. Chloroformi ad sj 

Every 2 hours for 6 doses. Every 4 hours until temperature falls. 

Tluree times daily for further three weeks. 

Aspirin or salicin may be used if temperature does not fall, 
especially in children. 

Action of Salicylates. Usually rapid. Ease the articular 
pains, and cause fall of temperature. It is doubtful 
whether they lower the incidence of endocarditis. 

PAIN SEVERE. — Nepenthe, or Dover’s powder. 

HYPERPYREXIA. — Hydrotherapy, as in typhoid fever. 

ENDOCARDITIS. — See Endocarditis. 

RHEUMATIC NODULES. — Rest in bed tintil all nodules have 
completely disappeared. 

TONSILS. — ^Remove if affected ; preferably after attack. 

Rheumatic Fever in Children. — ^Differs from clinical condition 
in adults by more insidious character. Does not occur under 
2 years of age. 

ARTICULAR LESIONS.— Often sUght and overlooked ; and endo- 
carditis often progresses to mitral stenosis and incompetence 
without any illness being observed. Recurrent tonsillitis or sore 
throat may be the only manifestation, or possibly endocarditis 
may occur without other symptoms. 

JCOMPLICATIONS are more common in childhood : chorea, peri- 
carditis, rapid ansemia, and also subcutaneous nodules. 

DIAGNOSIS.— From :— 

Acute Osteomyelitis. — Constitutional symptoms very severe. 
Pain is not in joint. . 

Acute Poliomyelitis. — May be associated with hyperesthesia. 

Infantile Scurvy. — Age under 2 years. 
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Rheumatic Fever in Children — ^Diagnosis, cmtiiiued. 

Congenital Syphilis. — Occurs as (i) Syphilitic epiphysitis : 
age under 2 years, affects epiphyses and not joints. (2)r;' 
Symmetrical synovitis : painless, at age of puberty. 

Still's Disease. — Rare. Chronic. Spleen and glands oftSK? 
enlarged. Heart unaffected. W 


CHAPTER XLVIIJ. 

ERYTHEMA NODOSUM. 

Characterized by tender erythematous swellings usually confined to 
extensor aspects of lower limbs. 

Etiology. — ^Mainly in children and young adults. Females com- 
moner. 

Pathogenesis. — Uncertain. May be several groups. Formerly con- 
sidered rheumatic, but note : (i) Cardiac lesions rare ; (2) Sali- 
cylates no effect ; (3) Joint pains not greater than in urticaria. 
Some cases may be a mild specific or streptococcal infection. 
Epidemics recorded. Syphilis not a factor. Tuberculosis alleged. 

Symptoms. — 

1. LOCAL ERUPTION. — (i) Round or oval swellings, (ii) Usuall^ 

on extensor aspects of lower limbs, rare above knees : occasion- 
ally on arms, (iii) Bilateral, (iv) Size : up to two inches in 
diameter, (v) Number very variable, (vi) Colour ; red deep- 
ening to purple, (vii) Very tender. Swelling involves sub- 
cutaneous tissues : may be oedema around. Duration : 10 
to 20 days. 

2. CONSTITUTIONAL. — Slight pyrexia and malaise. May be 

sore throat and joint pains. 

Diagnosis. — Simple. (Examine the heart.) Second attacks rare. 
Treatment. — Symptomatic. Rest in bed. 


CHAPTER XLIX. 

ACUTE CORYZA. 

[Acute Rhinitis. Common 'Cold'.) 

Acute inflammation of mucous membirane of upper air-passages. 

Etiology. — 

DISTRIBUTION. Widespread in temperate and cold regions. 

SEASONS.— Especially at changes; of temperature, as in ead^sj 
winter and early spring. Chilling of body, e.g., draught in hot 
room, or after perspiring, are common factors. ^ 

AGE. — No age immune : children very susceptible. 

CAUSAL ORGANISM. Unsown ; probably filter-passing virus. 
Various cocci may be associated. Early watery discharge is often 
sterile. . - 
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IRFECXIVIXY. Varies greatly with r (i) Individual i marked idio- 
syncrasies. (2) Outbreak : schools and households often afiEected. 

Symptoms. — 

■ INIXIAL STAGE. — Chill, sneezing, head feels heavy, skin dry. 

1 NASAL MUCOUS MEMBRANE. — First Stage i congested ; unable 

/ to breathe_thrqugh nose; duration one to three days. Secotid 
Stage : watery^discharge ; duration two to seven days. Third 
Stage : mucopurulent discharge ; gradually subsides. Chronic 
rhinit^_jnay_persist. 

Inda'mmation often spreads to : (a) Tonsils ; Sore throat, common 
initial symptom. (6) Pharynx : Swalloiving painful, (c) Larynx : 
Voicelmsky. (d) Eustachian tubes ; Deafness, (e) Canjunctivts 
and tear ducts: Eyes ‘run’. (/) (Esophagus. 

Temperature and pulse moderately raised. 

Smell, i^te,-and--appetite affected. Constipation common. 

Ejrterision to trachea or bronchi produces ‘cold on the chest’ 
(ac.u.te ^bronchitis) . 

Treatment. — -^o treatment is reliable to abort attack, but immediate 
confinement' to bed and free diaphoresis will often do so. Warmth 
is essential : hot- drinks,- hot water-bottles, acetylsalicylic acid, 
or quinine (tinct. quin, ammon. 5 j, t.d.s., for adult). Essential 
oils, e.g., einnamon, are excreted by nasal mucous membrane 
and are helpful. A^asal douches reduce watery or mucopurulent 
discharge; e.g., Dobell’s solution or alkaline nasal douche from 
atomizer : — 

B Sod. Bicarb, gr. xx j Glycerini 53 

Boracis gr. xx | Ag. ad giv 

Mix with an equal amount of warm water. 

Bed f or tivo days in earlier stages if severe. Brisk purgative. 

Lig]^,diet. ... 

In convalescence : iron and strychnine tonic, cod-liver oil. 

VACCINE TREATMENT.— -For recurrent ‘ colds’. Of prophylactic 
value only, but effective in some cases. Prepared from culture 
from patient’s mucous membrane. Stock vaccines are also in use, 
containing streptococcus, pneumococcus, and influenza bacillus. 

PROPHYLAXIS.— For recurrent colds, examine nose and throat 
for enlarged tonsils, etc. Protect against chills, in moderation. 

Diagnosis. — ^Measles commences with typical coryza. 


CHAPTER L. 

GLANDULAR FEVER. 

{Infective Mononucleosis.) 

An acute infectious disease characterized by enlargement of l;^phatic 
llands, changes in the blood-cells, especially mononucleosis, the pres- 
snce of heterophile antibodies in the serum, and a uniformly favour- 
ible course. 
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Glandular Fever, continued. 

Etiology. — Commonest in children, but no age immune. Occurs 
sporadically and in epidemics. Wide geographical distribution .« 

Morbid Anatomy. — Lymphatic Glands : In acute stages, hyperplasi^V 
of reticulo-endothelial and lymphoid tissues ; later, fibrous tis'suiiii 
increased. 

Mode of Infection. — ^Direct contact. Degree of infectivity not high, ' 
but with mass infection may cause extensive epidemics in schools 
and institutions. Virus unknown ; probably a filter-passer ; 
may be protozoon of genus Toxoplasma (Bland). 

Incubation Period. — Normal limits 5 to 12 days. 

Duration of Infectivity. — Unknown. Isolate for one week after 
mass of glands has subsided and temperature normal. 

Clinical Types. — (i) Glandular or Pfeiffer's Type : characterized by 
degree of glandular enlargement : in adults constitutes type 
known as 'infectious mononucleosis'. (2) Anginose Type (mono- 
cytic angina) : characterized by formation of diphtheroid mem- 
brane on tonsils. (3) Febrile Type : characterized by prolonged 
febrile course. A glandular cases also occur. Intermediate forms 
not uncommon. 

1. GLANDULAR OR PFEIFFER’S TYPE.— Most common be- 
tween ages of 6 and 15 years. Also in young adults, but glandu^ 
lar enlargement less and symptoms mild, constituting ' infectious 
mononucleosis ’. 

Onset. — ^May be prodromal period of few days with mild con- / 
stitutional symptoms. Complaint of sore throat common. 

Enlargement of Lymphatic Glands. — On second or third 
day or as initial symptom. Increase often rapid ; may 
be unilateral at onset. Cervical glands most afiected, often 
large gland deep to stemomastoid in upper third ; may 
form large mass ; occipital, pre-auricular, and other glands 
occasionally. Axillary glands usually enlarge later, and 
inguinal less constantly ; never parotid. Glands discrete, 
slight discomfort, pain rare. No oedema. Torticollis 
occasionally. Mediastinal and mesenteric glands may 
enlarge, causing cough, pulmonary, and abdominal symp- 
toms. 

Fauces. — Slight reddening and discomfort : tonsils often 
prominent without exudation. 

General Symptoms. — Constitutional symptoms slight. Con- 
stipation usual. Conjunctivitis occasionally. Epistaxis 
may be severe. Torticollis occasionally. Eruptions not y 
common. Spleen often becomes palpable ; also liver. ( 
Blood. — (i) Leucocytosis : often 8000 to 15,000 or up_t®'' 
40,000. (2) Mononucleosis : 601 to 80 or rarely 90 per\ 

cent. Initial poljmucleosis rarely observed. Usually \ 
returns to normal in few weeks. 

Course. — ^Main mass of glands usually subsides rapidly in 
few days. May be recurrences. Pyrexia rarely exceeds 
two weeks. 
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ANGINOSE TYPE. — Rarer than other tjT>es. Apparently non- 
infectious and may be a complication. Commonest between 
15 and 25 years. 

Onset.- Prodromal period usually one to three weeks ; may 
be mild initial attack of glandular type ; gradual increase 
of constitutional symptoms, sore throat, and discomfort in 
neck. 


Fauces. — ^^lembrane forms rapidly, indistinguishable from 
diphtheria ; never involves lar3mx ; may be peritonsillar 
oedema. 

Lymphatic Glands. — Cervical glands enlarged, may be 
obscured by oedema, usually painful ; often suggests 
suppuration, but this is very rare. Axillary, other glands, 
and spleen may be palpable. 

Blood. — Leucocytosis and mononucleosis always present 
when membrane has formed. 

Course. — Faucial discomfort great, mental anxiety, tem- 
perature 104®, but general condition remains good. Mem- 
brane may persist several days ; improvement follows 
separation ; pyrexia may last one or two weeks or more. 
Convalescence may be slow. 

3. FEBRILE TYPE. — Represents the full development of glandu- 
lar fever. Usually in adults. The follouTUg description is 
typical, but variations are common. There are three stages : — 

Stage of Invasion. — Onset usually sudden : headache, 
malaise, rigors. No sore throat. Temperature 102“ to 
103®, irregular, tends to fall. Pulse not unduly rapid ; 
ma}' be slow. Duration : 3 to 7 or 10 days. 

Blood, — May be polynucleosis — total 12,000 to 15,000 
Avith 80 per cent polynucleosis ; or neutropenia — 
total 3000 OTth relative lymphocytosis ; or wthin 
normal limits. 

Stage of Eruption. — 

Eruption.— Onset usually 4th or 5th day ; may be up 
to loth day. Maculo-papular is commonest foim. 
Fade in a few days, but may be crops. Eruption 

may be absent. _ o a 

Temperature. — ^At onset of eruption 102 to 103 . As 
spots fade, temperature falls. . 

Sweating often profuse : may be rigors. Epistaxis not 


uncommon. , , , . . x 

Spleen not palpable. (may be palpable late in st^e). 
Blood.— ht onset, leucoc3rtes 10,000 to 15.000. Diper- 
ential count usually normal. Number tends to fall 
later in stage ; may reach 3000. Mononucleosis may 
develop towards end of stage. 

Duration.— Usn^Y 10 to 14 days ; may be longer. 

Stage of Glandular Enlargement. _ 

Glandular Enlargement , — Onset usually m 3rd week. 
Enlargement not extreme. Cervical glands most pro- 
TTxin pnt, but all superficial glands tend to enlarge. 
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rubella. Eruption may also resemble that of measles, scarlet 
fever, t3^hus, chicken-pox, erythema, and urticaria. 

A^landular Forms. — Slay be no enlargement of superficial glands. 

Course may resemble severe febrile type wth prolonged pyrexia 
(*• ‘ and marked constitutional synnptoms : mononucleosis may develop 
j late : glands may enlarge during recrudescence. 

Complications. — 

1. Hesmaturia m&Y occoT i transient ‘acute haemorrhagic nephritis’. 

No chronic nephritis. Rarely rectal haemorrhage. Purpura 

very rare. 

2. Siippitration of glands very rare : may occur 2 to 3 weeks after 

onset if glands still large. Polynuclear leucocytosis develops. 

3. Glands may remain palpable for many months. 

4. Convalescence often very slow : anaemia may develop, and 

some mental and physical exhaustion remains for many months. 

In rare cases, enlargement of mediastinal glands has produced 
pulmonary complications. 

Complete recovery finally in all forms. 

Diagnosis. — ^By glandular enlargement, blood changes, and presence 
jof heterophile agglutinins, and clinical features. Difficulties may 
arise from : — 

1. Febrile Type. — Absence of suggestive features ; may be mistaken 

for enteric. 

2. Anginose Type . — Resemblance to diphtheritic membrane. 

3. Eruptions. — Resemblance to various specific fevers. 

4. Glandular Enlargement. — ^ftlumps, tonsillitis, Hodgkin's disease, 

tuberculosis. 

5. Mononucleosis. — ^Leukaemia. Note : numerous types of mono- 

cytes, absence of anaemia, general condition good. Initial 

polynucleosis may cause errors of diagnosis. 

ACUTE BENIGN LYMPHOCYTIC MENINGITIS.— In glandular 
fever meningism may rarely occur, and lymphocytosis has been 
• recorded in cerebrospinal fluid. Relationship of the two diseases 
not yet studied. 

Treatment. — 

ACUTE STAGES. — Symptomatic. In adult type, injections of 

convalescent serum, and arsenical preparations may be tried. 

CONVALESCENCE.— Needs care, rest, and tonics. 


CHAPTER LI. 

TRENCH FEVER. 

An infectious disease due to an W^v 

xcreta of lice, and characterized by an initial 
0 relapses and periodic pyrexia, and frequently y yp 
he shins. Never fatal. 
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Trench Fever, coniimied. 

History. — Occurred during the Great war to an enormous extent 
among troops on active service. Few cases among civilians, and.^ 
disease has now disappeared. h 

Mode of Transmission. — Virus unknown: possibly a Rickettsia 

Typhus). ^ m 

1. Virus is present in blood of patients: can be transmitted^ 

by inoculation of blood or of plasma, hence is not' 
intra-corpuscular. Is present also in urine and sometimes 
in saliva, but not in faeces. Virus can pass a Chamberland 
L filter. Killed in an hour at 70° C. but not at 60° C. 

2. Transmission by lice fed on trench-fever patients : (o) Bites 

do not convey infection ; (b) E.\xreta of lice inoculated 
by scarification convey the infection ; (c) Lice crushed 
and rubbed into scarification convey the infection. 

3. Lice after feeding are not infectious for five days, i.e., a cycle 

occurs in body. 

4. Lice are infective for at least twenty-three days. 

5. Virus is not transmitted to offspring. 

6. Virus is not normally present in lice. 

7. Virus has been transmitted from a patient eleven weeks 

after attack. 


Types of Fever. — Several types of trench fever were describe?}^ 
originally, e.g., a short form, a long form, and a relapsing pyrexia. ] 
It is now probable that the relapsing pyrexia is invariably 
preceded by an initial febrile attack. The long and short forms j 
practically vary only in duration, and may be grouped as the 
initial fever. 


Symptoms of Initial Fever. — 

INCUBATION PERIOD, — About two to three weeks under 
ordinary conditions. By scarification : about eight days. By 
simple transference of lice to healthy persons : fourteen to thirty- 
eight days. 

ONSET, — Sudden. Often previous malaise is present for two or 
three days. 

GENERAL SYMPTOMS : (i) Headache severe : frontal and at 
back of eyes, (2) Giddiness. (3) Pains in back and legs. (4) 
Sweats, often profuse. {5) Face flushed. (6) Conjunctivitis com- 
mon. (7) General febrile s3miptoms : anorexia, constipation, 
shivering, but no definite rigors ; , vomiting occasionally, (8) 
Herpes labialis occurs occasionally. (9) Spleen : enlarged in about 
one-third of the cases. Usually tender. (10) Tenderness and 
pains in shins : most characteristic symptom ; often very acute. 
Usually not present in first few days. Especially lower half oil 
shins. Pain, also severe, may occur in thighs a nd ; soms^* 
times in calves, but this often entirely absent, (ii) Rash : paleV 
pink irregular erythematous or roseolar spots, do not project, \ 
disappear readily on pressure. Do not occur in more fhan one- J 
third of the cases, and usually not until relapses or the periodic 
rises. Formerly mistaken for enteric spots. (12) Blood: may 
be moderate leucocytpsis. 
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Pyrexia. — 

A. INITIAL FEVER.— 

Short Form. — Duration usually three to six days ; often 

I fluctuates ; then falls to normal. Relapses very frequent. 

Temperature may be irregular, subsequently, sometimes for 
long periods, even in absence of definite relapses. 

Long Form. — Duration six to twenty days. 

B. RELAPSING PYREXIA.— 

Periodic rises occur, usually at five-day intervals : feels well in 
intervals. 

Febrile period one to two days : temperature 102° to 104° ; 
pulse rapid. S}Tnptoms as in initial fever. 

Occurs in small proportion of cases. May follow directly on 
initial fever or after interval of weeks. Initial fever may be 
overlooked. 

Attacks tend to diminish ; duration of pyrexia may be very 
short, a few hours only, may be unnoticed (or possibly absent), 
while malaise, increased pulse, and other symptoms occur. 

Identical febrile attacks may occur many months after infection. 

Sequelae.— (i) Slight febrile attacks; (2) Myalgia; (3) Tachycardia; 
(4) Debility may result from the constant sWn pains and pyrexia. 

• Endocarditis never results. 

y^Progress. — Never fatal. Shin pains often persist after other sym- 
ptoms have subsided. Complete recovery finally. 

Treatment. — Confine to bed at least three weeks in initial attack : 
main object is to save the heart. No drug has any effect on 
temperature, or on the shin pains if severe. 


CHAPTER LII. 

PHLEBOTOMUS FEVER. 

(Sandfly Fever. Papataci Fever. Three-day Fever.) 

An acute specific fever of short duration caused by a filterable virus 
conveyed by the bite of the sandfly (Phlebotomus papatasii). 

Distribution. — East Mediterranean, India, Persia. 

mode of Infection. — Doerr, 1908, proved that infection followed 
the bites of sandflies, and reproduced the disease by injecting 
his infected blood into a healthy subject. Sandfly infectious six 
j - days after biting. Patient’s blood infectious for fiurst 24 hours. 

/ Symptoms. — Incubation : one to six days. Invasion : Rigor, severe 
headache, conjunctivitis, general pains. Temperature 103® to 
104°, rising in twenty-four to thirty-six hours. Then deferves- 
cence ; may be accompanied by sweating, vomiting, or diarrhoea. 
Dut>ation : three .days. No eruption. No desquamation. No 
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Phlebotomus Fever — Symptoms, continued. 

recrudescence. . No complications. No sequelas, except some 
weakness. Never fatal. ' / 

Prophylaxis. — General sanitary measures diminish prevalence ^4 
sandflies. Small size of fly enables it to pass through mosqffH&b 
netting. \ 


CHAPTER LIII. 

OROYA FEVER. 

An acute specific fever characterized by rod-shaped bodies in the 

red cells and by rapidly developing anaemia. 

Distribution. — Confined to certain narrow hot valleys on western 
slopes of the Andes. 

Etiology. — ^The rod-shaped 'Barton’s bodies’ are considered to be 
protozoa causing the disease, Bartonella bacilliformis. Mode of 
transmission uncertain. All ages and sexes susceptible. 

morbid Anatomy. — Spleen enlarged : Barton’s bodies in endothelial 
cells ; also in lymphatic glands. Bone-marrow proliferated. 

Symptoms. — 

INCUBATION PERIOD.— Three weeks. 

ONSET insidious, but progress rapid in severe cases. 

TEMPERATURE rises : irregular. Falls in fourth week. 

PAINS, difiuse and severe. Bones often tender. 

AN.®MIA develops very rapidly : red cells may fall to 500,000 per 
c.mm. in few days (blood resembling pernicious anaemia). Poly- 
nuclear leucocytosis (20,000). Barton's bodies numerous in severe 
cases during pyrexia. 

L3ntnphatic glands enlarge. Liver and spleen palpable, and tender. 

No eruption. 

Prognosis. — Bad in severe cases : death in coma in two to three 
weeks. Mortality in epidemics may be 30 to 40 per cent. 

Diagnosis. — By examination of blood. 

Treatment. — ^No specific treatment. 

VERRUGA PERUANA. 

Attributed to same organism as that responsible for oroya fever. 

Incubation Period. — Sixty days or over : or 30 to 40 days after a 
previous attack of oroya fever. 

Onset. — P3n:exia. Rheumatic pains. ' — ^ 

Eruption. — ^Miliary papules or larger nodular excrescences; are 
granulomata. On skin and mucous membranes. Haemorrhages 
often extensive — e.g,, from alimentary tract. Eruption desiccates. 

Mortality. — Low. 

Treatment. — None effective. 
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CHAPTER LIV. 

PSITTACOSIS. 

I An acute infective disease due to a filterable virus. Characterized 

/by fever, constitutional disturbances, and pulmonary complications. 

Human infection is primarily conveyed from parrots. 

Animal Infections. — Parrots and budgerigars most susceptible. 
Also laboratory animals and canaries. Affected birds exhibit 
general malaise, sneezing, an‘d signs of a 'cold', and often intract- 
able diarrhoea and vomiting. 

Virus. — Easily filterable. Maintai n s virulence for considerable 
periods. B. psittacosis is identical with B. aertrycke ; occasionally 

' affects parrots, but is not cause of disease psittacosis. Infection 
occurs from bird to bird, from bird to man, and from man to 
man. Bird after recovery from illness may remain carrier for 
many months (at least 8). Laboratory infections occur readily. 

Morbid Anatomy. — Areas, scattered or confluent, of haemorrhagic 
pneumonia. General septicaemia. 

Svmptomatology in Human Beings. — 

-INCUBATION PERIOD.— Usually 7 to 14 days. 

ONSET. — Usually rapid. Temperature high from onset. Re- 
sembles atypical enteric : malaise, collapse, headache, anorexia, 
nausea, may be epistaxis. Also vomiting, sweating, shivering, 
photophobia. 

PULMONARY SYMPTOMS. — Cough from the onset, or later in 
the first Aveek ; often spasmodic. Respiration not increased in 
frequency. In second week, consolidation of lungs : physical 
sig^s very variable. No pleural effusion. 

INTESTINAL SYMPTOMS. — ^Abdominal distension may be marked. 
Constipation obstinate. Spleen not palpable. May be slight 
diarrhoea, but rarely prominent. 

Eruptions occasionally present : no constant character : may 
suggest enteric. Leucocytosis is absent. Diphtheroid stomatitis 
develops from mouth-to-mouth feeding of sick parrots. 

Progress and Prognosis. — In favourable cases, fever lasts 15 to 
20 days : lungs clear gradually. Long convalescence. Mild 
forms also occur, especially in children and young adults. In 
fatal cases lungs show thrombosis and hsemorrhagic pneumonia. 

> Mortality about 20 per cent, due to pulmonary complications. 

iagnosis. — ^Usually by record of association with sick parrots. 
— 'Especially from influenza and enteric. Note that blood serum 
occasionally agglutinates enteric and salmonella organisms. 

Treatment. — No special treatment. 
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CHAPTER LV. 

EFFECTS OF HEAT. CAISSON DISEASE. 
EFFECTS OF ELECTRICITY. 

EFFECTS OF HEAT. 

Certain conditions result from exposure to high temperatures, and 
may be divided into two groups : (i) Heat exhaustion ; (2) Sunstroke. 
{See also Fireman’s Cramp.) 

Factors. — (1) High temperature, especially on successive days ; 
(2) Humidity ; (3) Stagnation of air. These factors diminish heat 
loss and evaporation from skin. Leonard Hill's katathermometer 
measures conditions. 


HEAT EXHAUSTION. 

Results from exposure to high temperatures, either from sun, 
artificial. Occurs in ; (i) Climatic conditions in (A) Tropics, (6) Tem^^ 
perate zones during heat waves; (2) Stokeholds and engine-rooms. 

Predisposing; Causes. — (i) Alcohol; (2) Ill-health, and gastro- 
intestinal disease ; (3) Heavy clothing, preventing evaporation ; ^ 
(4) Fat persons. Dark races more resistant than Europeans. 

Symptoms. — Giddiness, nausea, followed by fainting. With syncope, 
skin cold and clammy, pupils dilated, temperature usually sub- 
normal. Recovery rapid, with headache and some weakness. 
Rarely, coma and death. 

Onset of S3onptoms may occur during exposure to heat, or after 
interval of some hours, or followng morning. 

Treatment. — See p. 305. 


SUNSTROKE. 

{Insolation.) 

Results from exposure to the sun. Disiribution : (i) Tropics ; 

(2) "Temperate zones during heat waves. Common in New York, and 
Atlantic coast towns. \ 

Predisposing Causes. — ^As for heat exhaustion, especially alcohol f 

Morbid Anatomy. — Early onset of rigor mortis. Blood remaiSi; 
very fluid. General congestion of organs. Right heart dilated\ 
Parenchymatous degeneration of cells of central nervous system, j 
liver, and kidneys. Decomposition rapid. 

Symptoms. — Two types : — 

I. Onset with headache, giddiness, nausea, thirst, and great 
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Sunstroke — Symptoms, continued. 

exhaustion. May be epigastric pain and vomiting, and disturb- 
ance of vision. Unconsciousness follows, either transient or 
passing into deep coma. 

Onset of unconsciousness occurs with great rapidity. 

Condition during Unconsciousness. — 

^ Temperature. — 107° to 110° or even 112®. Face flushed, gVin hot. 

Pulse. — Rapid and full : later slow. Respiration deep. 
Pupils, — ^Dilated or, later, contracted. 

Muscles. — Flaccid : less often rigid. Fibrillary twitching com- 
mon. Rarely, convulsions. 

Course. — 

1. Recovery complete. Headache usually severe. 

2. Coma deepens. Failure of heart and respiration. Death in 

twenty-four to thirty-six hours. 

3. WTien onset sudden, may be death \vithin one hour, or almost 

instantaneously ('asphyxia!' type). 

Sequela. — 

1. Inability to bear high temperatures. 

2. Defective memory and mental powers : probably from chronic 

meningitis. 

Diagnosis. — From malignant malaria by (a) blood examination, 
(b) rapid unconsciousness. From cerebral hEemorrhage : no 
paralysis. 

Prognosis. — Unfavourable in alcoholics, and in elderly, fat, and 
debilitated subjects. 

MORTALITY. — In severe forms 30 to 40 per cent : depends greatly 
on supply of ice. 

Treatment. — 

HEAT EXHAUSTION AND MILD FORMS. — ^Rest. Loosen and 
open clothing, especially round neck. Cold water to head. If 
^fiTnp pt' fl.'f'.n'rft very low, hot bottles. Ammonia and stimulants. 
For subsequent headaches, phenacetin or aspirin (gr. x). , 

SUNSTROKE. Indication : Reduce temperature as rapidly as 

possible. Apply ice : (a) Ice-bath, preferable, (b) Ice placed on 
or rubbed over and round head, with thermometer in rectum, 
ceasing when temperature falls to 104®. (c) Ice-water enemata. 

Artificial respiration, if necessary. For convulsions, venesection. 
Anfoiyretics to be avoided, oiving to cardiac depression : may be 
given in absence of ice or cold water. 

If malaria suspected, intravenous mjection of quinine. 

/Prophylaxis. — 

Alcohol. ^To be avoided. Also excess of exercise and food. 

Light Clothing. — ^Non-active colours, red or yellow, preferable. 
Head Back of Neck and Spine. — To be protected. 

Correct constipation and errors of refraction. Tinted glasses 
to be worn: smoked, brown, or yellow: not blue. 
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CAISSON DISEASE. 


[Compressed-air Disease. Divers’ Paralysis.) ^ 

A disease of caisson workers and divers, and workers under 
atmospheric pressures, characterized by pains and paralysis occurr^lg 
after return to normal atmospheric pressure, and due to formatiom 
of bubbles of nitrogen from supersaturated tissues. ' 

During compression, viz., under the high atmospheric pressure 
of the occupation, the tissues absorb much nitrogen from the blood. 
The amount absorbed varies with : (i) The pressure. Each 33 feet 
of water adds one atmospheric pressure {i4‘7 lb. per sq. inch). (2) The 
duration of exposure. In about i j hours the tissues are practically 
fully saturated for the particular pressure present. (3) Muscular 
work. Increases rapidity of absorption. 

During subsequent decompression, viz., return to normal pressure, 
tissues pass into condition of supersaturation, and must part with 
nitrogen in order to establish equilibrium with the surrounding air. 

If decompression be sufficiently slow, the blood can remove the excess 
and discharge it through the lungs. If decompression be too rapid, 
bubbles of nitrogen gather in the tissues and produce s)nnptoms 
either by obstructing circulation (air-emboli), or by destroying tissue, ^ 
e.g., in nervous system. Tissues can hold 35 times as much nitrogen 
as the blood ; amount set free may be enormous, producing subcu^ ] 
taneous emphysema and abdominal distension. U 

Factors in this phenomenon are : — j 

X. The higher the pressure, the longer the working shift, and the / 
shorter the period of decompression, the greater is the risk. 

2. The brain and cord are practically in closed cavities ; further, 

the spinal circulation is slow. Hence the affection of the 
nervous system. 

3. Fatty tissue absorbs much nitrogen. 

Divers go to greater depths than caisson workers, but for shorter 
periods and lighter work, and hence are less affected. Record is 
210 feet. Tunnel workers are also under compressed air. 


IMtorbid Anatomy. — Laceration in spinal cord. Congestion of 
nervous system and internal organs. May be much gas in heart- 
blood : analysis has shown 82 per cent nitrogen (symptoms partly 
due to air-emboli). In chronic cases, may be typical chronic 
myelitis. 

Symptoms. — 

ONSET. — Usually half to one hour after decompression. V 

MILD FORMS. — ^Headache, giddiness, faintness : transient, J 
' SEVERE FORMS. — (i) Agonizing pains, chiefly legs and abdmn^t 
(‘the bends’). (2) Paralysis', rapid onset, usually legs antA, 
abdomen : both sensory and motor. AU degrees. Occasionally :V 
headache, giddiness, vomiting. 

EXTREME FORMS. — Unconsciousness of apoplectic character. 
Rapid death. 
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Progress. — 

RECOVERY. — Usual. Depends on facilities for recompression. 
PARALYSIS. — (a) May recover in few days even when complete, 
\ or gradually ; (6) Permanent, similar to transverse myelitis*. 

Secondary haemorrhage may occur in affected tissues. 
j RAPID DEATH. — In cases severe from onset. 

/ Prognosis also varies with : {a) Age (50 years should be 
maximum age in such occupations) ; (b) Condition of heart ; 
(c) Degree of adiposity. 

Prophylaxis. — Gradual decompression, affording time for escape 
of nitrogen. Two principal methods : — 

a. Leonard Hill. — Decompress at pressure of 20 lb. for a period 

which allows 20 minutes for each atmosphere present 
during occupation. 

b. Haldane and Boycott’s ‘Stage Method'. — Decompression in 

several stages, at various pressures, for periods increasing 
as pressure approaches normal. 

Both methods are effective, cases of disease only rarely occurring. 
Hill’s method is simplest. To prevent cardiac exhaustion, 
no shift at high pressures should exceed two hours. During 
decompression, escape of nitrogen is aided by muscular 
movements and by a high percentage of oxygen. 

'^eatment. — If symptoms commence, subject must be recompressed 
in a medical air-lock, and very slowly decompressed. 


effects op currents of electricity. 


strength of Current. — Current of 500 volts is usually fatal. Lower 
currents, even 120 volts, may be fatal. Alternating currents are 
more dangerous than direct currents. 

Grip cannot be relaxed when grasping a current of 50 volts 
wth wet, or 100 volts mth dry, hands. Current of 65 volts 
has been’ fatal, and one of 6000 volts non-fatal (Oliver). A 
current of 1500 volts is used in America for electrocution. 

EFFECTS ^Vary greatly with : (i) Moisture of skin, and degree of 

insulation, e.g., wet boots; {2) Duration and completeness of 
contact ; {3) General health or debility. 

ACTION (i) High currents (over 1200 vplts) inhibit nervous 

centres • (2) Lower currents are fatal by causing fibriUation of 
the heart ; (3) Spasm of muscles ; (4) Bums. 


Morbid Anatomy.— Changes slight. CapiUary haemorrhages and 
> congestion of nervous system oc^ionally. Blood usually fluid ; 
reduced haemoglobin present. Bams may be present. 

Symptoms. — 

With passage of current, muscles contract in tetanic 
spasm- hence a grip cannot be relaxed until circuit is 
broken'. Results in (i) ^eat pam (2) terror. 

Syncope —Common : usually short duration. 
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Effects of Electricity — Symptoms, continued. 

Sequels may be : — 

1. Neuroses ; common, from terror or shock. '' 

2. Hemiplegia and other organic paralyses : very rare, bfut 

apparently authentic. — 

3. Visual disturbances. h 

FATAL. — Severe spasm of all muscles, may throw body somV; 

distance from source of current : often a cry. (i) Death instan- 
taneous, high currents inhibiting nerve centres ; (2) Uncon- 

sciousness, heart ceases, death in three to four minutes. 
BURNS. — ^May occur either in fatal or non-fatal cases. Vary 
greatly with moisture of skin and duration of contact. 
Characteristics : — 

Skin blackened and dry. Never moist. Never suppurates. 
Painless, but surrounding tissues often tender. 

Loss of substance usually slight. 

Heal very slowly. Bum may affect all tissues to bone. 
Gangrene may occur. 

Treatment. — 


If the body is in contact with the current. — Preferably switch off 
current. If impossible, kick body away, or use hands covered 
with rubber gloves or with dry cloth. [Faute de niietix, a man x 
may remove his coat, and, holding the inner side before him, 'pa§^| 
his hands half way down the sleeves.) Never use bare hands. 

7 / patient is unconscious. — Artificial respiration, to be persisted with 
for at least two hours. Violent shaking, etc., as sometimes used, is/ 
dangerous but may be effective. When spontaneous respiration 
is established, continue with : (i) Cardiac stimulants ; (2) Lumbar 
puncture ; (3) Sedatives if restless, e.g., intramuscular luminal or 
morphia injection. (Prolonged coma is due to cerebral oedema : 
hyperp3a-exia usual at onset.) 
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Section ///.—THE INTOXICATIONS. 


CHAPTER LVI. 

ALCOHOLISIME. 

The effects of excess of alcohol are here considered in groups 
(i) Acute alcoholistn. (2) Chronic alcoholism. (3) Delirium tremens. 
(4) Vavioiis other manifestations : (i) Korsakow’s syndrome; (ii) ‘Wet 
brain ' ; (iii) Acute hallucinosis ; (iv) Alcoholic automatism ; (v) Dipso- 
mania ; ^ (vi) Relation to other diseases — ^insanity, tuberculosis, 
pneumonia. (5) Special forms of alcohol poisoning. 

Hereditary Influence . — Alcoholism commonest in families \vith 
unstable nervous system. 


1. ACUTE ALCOKOLISM. 

Characterized usually by : (i) Flushed appearance and congestion ; 
(2) Inco-ordination ; (3) Lack of mental control ; (4) Speech thick. 
Alcoholic coma may follow, in which : (i) Person can be roused tempor- 
^ arily ; (ii) Pupils are dilated (serious if contracted) ; (iii) Pulse is full ; 
y(iv) Respirations deep ; (v) Temperature is subnormal ; (vi) Limbs 
j flaccid, reflexes diminished, plantar reflex flexor. Occasionally rapid 
' onset following large amounts of undiluted spirits. Condition of 
collapse may be fatal. 

Definition of Drunkenness. — ^A person can be declared to be drunk 
if as the result of alcohol he is unable to do with safety that which 
he is attempting. 

DIAGNOSIS.— From other forms of coma {see Coma, p. 315). 
Treatment. — A debauch involves a long sleep, a purgative, and a 
day of nausea and disgust. 

ALCOHOLIC COMA.— Wash out stomach with warm sodium 
bicarbonate solution and leave in hot coffee. Hot bottles, and 
stimulants if collapsed. 

ACUTE ALCOHOLIC MANIA.— Inject apomorphine gr. ,-’5 to |. 
Blood and Urine. — Blood may contain 0-3 to o-6 gm. per cent 
alcohol, and urine similar amount. 


2. CHRONIC ALCOHOLISM. 

Has effects upon : (a) The mental condition and nervous system ; 
Mb) The tissues, causing degeneration of cells and fibrosis. Beer 
^eciaUy tends to produce obesity. Patient .feels worse in mornihg 
before mitigation by further alcohol. i , 

MENTAL CHANGES.— Concentration, memory, and judgement 
deficient. Carelessness of clothes. IrritabiHty often marked. 

Epileptic fits m&y occur. ^ ^ 

FACIES.— Congested. Venules diluted. Nose large and red; 
may be ‘acne rosacea’. Conjunctiva watery; often icteroid. 
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Alcoholism, Chronic, continued. 

ALIMENTARY SYSTEM. — ^Tongue furred, breath heavy. Head- 
ache. Nausea and lack of appetite, especially in the morning,; 
Constipation. Chronic gastritis. 

VOICE often husky : or, in gin drinkers, shrill, 

TREMOR of hands and tongue. 

Other important effects are : — 

MULTIPLE PERIPHERAL NEURITIS (q.v.). 

CIRRHOSIS OF LIVER. — ^Hmmatemesis is common. Also fatty 
cirrhosis of liver : especially with malt liquors. 

CIRCULATORY SYSTEM. — Heart : fatty degeneration common. 
Arteriosclerosis. 

KIDNEYS. — Chronic nephritis common. 

MORBID ANATOMY OF CENTRAL NERVOUS SYSTEM.— 
Changes slight. In nerve cells : experimentally chromatolysis, 
disintegration of Nissl’s granules ; but lesions are not permanent, 
and recover on remitting alcohol. Chronic hsemorrhagic pachy- 
meningitis wjth adhesion of dura not uncommon. 

Tuberculosis and pneumonia frequent, and mortality high. 

Treatment. — Effective only in an institution. Basis : — 

WITHDRAWAL OF ALCOHOL BY ' TAPERING '.—For a few 
days rapidly diminishing quantities are given. 

ATROPINE AND STRYCHNINE.— Increasing amounts, up to faJi, 
doses in about 3 weeks, then diminishing. 

SUBSEQUENTLY ENTIRE ABSTENTION.— Relapses common. 

SEDATIVES. — Paraldehyde or medinal gr. x, or chloral 

(gr. XX to xxx) and bromide : may be necessary for insomnia, 
but not to be given as routine. 

PSYCHOLOGICAL METHODS.— Often useful. 

IN MILD FORMS, a stomachic mixture is useful : — 

R Pot. Bromidi gr. x Tinct. Capsici Ulyj 
Tinct. Hyoscyami Tl(xxx Aq. Menth, Pip. ad gj 
Tinct. Nuc. Vom. TI^v 

t.d.s. before meals. 


3. DELIRIUM TREMENS. 

Occurs in persistent drinking, generally under stimulus of temporary 
unusual amounts, or sudden cessation, or shock. Pneumonia and 
fractures frequently result from alcoholism, and lead to delirium. 
ONSET. — ^Never sudden. Insomnia, depression, and restlessness 
for few days. May be hallucinations of animals, at this stage 
recognized as imaginary. Also bad dreams. 

DELIRIOUS STAGE.— 

Noisy Delirium. — Loss of orientation of time and place. 
Hallucinations of Sight. — Rats, snakes, loathsome forrngj 
Characterized by: (a) Terror ('the horrors’); {b) Animals! 
creeping over body ; (c) Animals numerous. \ 

Hallucinations of Sound not common. ■*' 

Tremors. — ^Especially hands and tongue. 

Insomnia. 

Tongue : thick fur. Pulse : rapid. Temperature : 100° to 102“. 
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PROGRESS.— 

1. Recovery. — Usually following a long sleep. Duration of 

delirium two to five days. Subsequent hazy memory of 

occurrence, but often distinct recollection of hallucinations. 

Korsakow’s syndrome may remain. 

2 . Insomnia Persists. — Passes into condition of ‘wet brain', 

or prostration and cardiac failure. 

Mortality. — High with pneumonia : otherwise usually recov- 
ery. Occasionally suicide. 

Diagnosis. — Simple, but examine for pneumonia and fractures. 

Treatment. — 

GENERAL TREATMENT. — Indications are to procure rest and 
support the heart. Confine to bed in quiet room. Restraint 
by tactful nursing often necessary: may be accomplished by 
sheets fastened across ankles and across chest. Alcohol : With- 
draw at once unless patient is old or weak, when withdraw rapidly 
in thirty-six hours. Aperient : Calomel gr. ij to v. Hot bath 
soothes, or if high temperature, cold packs. Emetics weaken 
heart. 

CARDIAC WEAKNESS. — Common. Strychnine or coramine 
injections. 

DIET. — ^Milk and eggs, every two or three hours (never waken). 

'SEDATIVES. — As in chronic alcoholism. Also : — 

1. Hyoscine hydrobromide: inject gr. xiu to 

gr. ^ to i. Especially in severe delirium in young subjects. 

2. Apomorphine : inject gr. iV to i. Quiets a truculent 

subject. Can be combined with hyoscine. 

IN CONVALESCENCE.— Hyoscyamus and capsicum mixture as 
in Chronic Alcoholism, p. 310. 


4. VARIOUS MANIFESTATIONS. 

• Korsakow’s Syndrom© or Psychosis. Only in persistent 
alcoholism, usually in middle-aged 'tipplers'. Not uncommon. 

ONSET of mental condition may be : (a) Gradual ; (6) Sudden ; 
(c) Following mild delirium tremens. 

SYMPTOMS.— Two factors ..... 

I Peculiar Defects of Memory.— (a) Loss of orientation 
of time and place, e.g.. last week's event put years ago, 
environment outside the room door forgotten; (6) Loss 
of memory of periods, mainly recent, the irregular gaps 
being filled with complex fabrications. Patient often 
forgets immediate relatives. Yet intellectual reasoning 
is often surprisingly coTOct.. 

Multiple Peripheral Neuritis. — ^May precede or follow 
the onset of mental disturbances. May be absent. 

rniTRSE AND’ PROGNOSIS.— Very prolonged. If alcohol is 
^Sheld mental improvement continues for months or years, 
but probably is never complete. 

TREATMENT.— Symptomatic. 
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Alcoholism — ^Various Manifestations, continued. 

2. ‘ Wet Brain ’ [Alcoholic Serous Meningitis ). — Only in chronic 

alcoholism, usually following delirium tremens. The noisW 
delirium changes to low and muttering type. Pallid. Prostr?+‘?a . 
Lies on back, extending arms and hands towards ceiling. TreJr'^4T 
marked. No paralysis or optic neuritis. May progress to cc 
with rigidity of muscles and neck. 

TERMINATION. — (i) Death from cardiac failure or pneumonia, 
mortality at least 50 per cent ; (ii) Slow partial recovery. 
MORBID ANATOMY. — Serous fluid in meninges : a transudate, 
and not true meningitis. 

3. Acute Hallucinosis. — Auditory hallucinations and ideas of 

persecution : delirium slight. Suicide frequent. Forms merge 
into delirium tremens. 

4. Alcoholic Automatism. — May follow even a mild debauch 

with previous alcoholism, head injuries, epilepsy, or sunstroke. 
Automatism for various periods : journeys or business often per- 
formed : suddenly ‘wakes up' days later, oblivious of interval. 

5. Dipsomania. — Periodic impulse for an alcoholic debauch. Maybe 
. non-alcoholic in intervals. Causes various ; may be a recurring 

psychosis or depression with increasing craving until irresistible. 
Intervals tend to shorten and chronic alcoholism tends to develop. 
TREATMENT. — Apomorphine : inject gr. to J : may abortv^ 
craving. 

6. Relation to Insanity, etc. — Chronic alcoholics may drift into 

dementia, but alcoholism accounts for only small proportion of 
insanity. 

5. SPECIAL FOBinS OF ALCOHOL POISONING. 

Methyl Alcohol [Wood Alcohol). — Used as an adulterant in cheap 
spirits, etc. 

CHARACTERISTICS.— 

1. Onset of Symptoms. — ^With moderate doses, may be delayed 

for 24 to 72 hours, or return severely after such interval. 
Ordinary symptoms of alcoholism. Attacks of intense 
dyspnoea with cyanosis (air hunger). 

2. Blindness. — Few severe cases escape. Stages are : 

[a) Bilateral total blindness : retrobulbar neuritis : few 
hours or days after intoxication, [b) Partial recovery, 
(c) Permanent blindness develops with optic atrophy : 
days or weeks later. In milder types : central scotomata, 
contraction of visual fields. 

3. Unconsciousness. — Frequently passing into coma. Coma, 

practically always fatal. 

4. Formic Acid present in the urine. 

TREATMENT. — Stomach wash, within twelve hours of ingestion. 

Sodium bicarbonate 3 j two-hourly' by mouth for six doses, or 
intravenously. 

Absinthe. — ^Acute or chronic excess causes convulsions. Chronic 
excess causes neuritis, hyperzesthesia, and hallucinations also. 
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CHAPTER LVII. 

L OPIUM POISONING. MORPHIA HABIT. 

^cute Opiuin Poisoning. — Usually from suicidal intentions. 

' SYMPTOMS.— 

Coma. — -Profound : onset gradual. 

Pupils. — Contracted : pin-point (may dilate in final stage). 

Respiration. — Slow. Cyanosis. 

Skin moist. Temperature normal. Plantar reflex flexor. 

TREATMENT. — (Acute efiect of opium is mainly on the respiratory 
centre. Morphia, even when injected, is excreted into the 
stomach and reabsorbed.) 

Indications. — (i) Wash out stomach hourly with pot. perman- 
ganate i-iooo, leaving a few ounces each time ; (ii) Artificial 
respiration when and as long as necessary. Enemata of hot 
coffee. 

Morphia Habit Addicts. — Subjects usually of psychopathic 
tendencies. More rarely commenced for pain ; assertion to be 
. received with caution. Generally the dose has to be increased 
gradually. Several months elapse before habit established and 
symptoms commence. 

APPEARANCE. — ^Prematurely aged, sallow, emaciated, hair thin 
and gray. 

PUPILS. — ^Dilated or unequal, except under a dose, when contracted. 

DEMORALIZATION. — Characteristic. Concentration deficient. 

Irritable.- Unreliable. May be itching. Digestion and nutrition 
impaired. 

ON WITHDRAWAL OF DRUG, or os effects of dose pass.— 
Las^tude and mental depression. Nausea, vomiting, and abdo- 
minal pains. Fatal collapse frequent. Suffering is extreme, 
and craving for drug so intense that subject will adopt any 
conceivable means to obtain it. Insomnia and nocturnal 
hallucinations occur, always terrifying ; most commonly _ of 
sight. Restlessness. Pulse and respiration slow. Constipation 
extreme. Sensory disturbances common, as hyper»sthesia of 
feet. Gradually, in absence of drug, disturbances subside and 
convalescence commences. 

Treatment. — In morphia habit, drug no longer gives pleasure, and 
most subjects desire, but dread, to stop it. The sufferings are so 
intense that practically one may say none can withstand mem in 

. absence of regular treatment in a home or institution. Original 
cause to be ascertained and treated if possible, whether organic 
or psychopathic. 

METHODS OF TREATMENT.— Without other drugs, sudden 
withdrawal unjustifiable, from frequency of fatal collapse ; even 
with gradual ivithdrawal, sufferings intense. No method is 
ideal, and different authorities uphold various systems. 
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Morphia Habit — ^Treatment, contimted. 

SUDDEN WITHDRAWAL : HYOSCINE METHOD.— Inject 
hyoscine hydrobromide gr. and subsequently gr. Toir hourly J 
until mild delirium and dilated pupils ; then every two or three/ 
hours up to forty-eight hours to maintain delirium. No morpliia^ 
given. On recovery of consciousness, has lost craving for drug.Y 
Subsequently, inject pilocarpine gr. ^ and repeat several times ; 
this causes sweating and aids elimination of hyoscine. 

GRADUAL WITHDRAWAL. — ^Morphia is more gradually replaced 
by atropine, hyoscine, or hyoscyamus. Insulin and other drugs 
also in use. 

AFTER-TREATMENT. — General health is regained with surprising 
rapidity, but must be aided by exercises, full diet, and good 
air. Appetite may be excessive. Bowels need regulation. 

Relapses common in spite of precautions. 


CHAPTER LVIII. 

COMA. 

Methods of Investigation. — 

A. GENERAL HISTORY AND DATA. — Obtained from friends 

and others. 

Previous History. — (i) Existence of any form of disease, 
e.g., renal, diabetic, nervous, or epileptic ; (ii) Previous 
similar attacks ; (iii) Alcoholism or other drugs ; (iv) 
Prodromata, e.g., headache, giddiness, vomiting, or con- 
vulsions ; (v) Drugs found with patient. 

Onset of Coma. — (i) Injury ; (ii) Alcohol ; (iii) Rapidity of 

' onset, convulsions, and general account. 

B. EXAMINATION OF PATIENT.— 

Appearance. — Congestion ; cyanosis ; respiration — depth, 
rate, stertor ; blood on Ups. 

Siffns of Injury, — ^Examine skull for fracture ; ears and 
nose for blood or meningeal fluid ; subconjunctival 
haemorrhages. Also trauma and fractures elsewhere. 
Needle pricks (insulin or drugs). 

Paralysis. — ^Especially unilateral. (May be simulated by 
fractures.) Note : (i) The cheeks puffed out on paralysed 
side ; (ii) Flaccidity of paralysed limbs, drop ' dead ’ ; 
(iii) Conjugate deviation of eyes and head ; (iv) Reflexe-^ 
tendon and abdominal, absent on paralysed side, and 
Babinski’s sign present. Neck rigidity. 

Pupils.— Size, equality, reaction to light. 

Breath. — Alcohol, acetone. 

Heart. — Presence of murmurs, etc. Condition of pulse and 

arteries. 
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Reflexes. Note : Bilateral extensor plantar response may 
oe present in most forms of deep coma except diabetic. 
Temperature. 

Urine. — Sugar, albumin. 

Special examinations : — 

Fundi. — Albuminuric retinitis, optic neuritis. 

Blood-pressure. 

Lumbar Functure.—— Withdraw few c.c. only j dangerous if 
intracranial pressure high. 

Gastric Contents. — To be preserved if poisoning suspected. 

Blood-sugar. 

Causes. — ^Most cases admitted to hospitals are due to : — 

1. Alcohol. 

2. Intracranial Vascular Lesions. — Especially mp ningpai 

and cerebral haamorrhage. 

3. Injury to Head and Shock of Trauma. 

Other causes : — 

Epilepsy. 

Syncope. — Fainting, cerebral anaemia, Stokes-Adams disease. 

Nervous Lesions. — Meningitis, encephalitis, intracranial tu- 
mour, abscess or embolus (rarely), sinus thrombosis. Rarely 
dementia paralytica, internal hydrocephalus, lead encephalo- 
pathy. 

Opium. — Also other narcotics : chloroform, chloral, bromide, 
veronal, carbolic acid, oxalic acid, carbon monoxide, 

Ur.®mia, Acidosis, Alkalosis, and HYPOGLYc.ffiMiA. — ^Neph- 
ritis, diabetes, eclampsia, hepatic diseases, etc. 

Other occasional causes: — 

Severe Fevers. — ^Later stages. Enteric, typhus, dysentery, 
cholera. Yellow fever (cholaemia). Blackwater fever. 

Haemorrhage. — Internal or external. Gastric, duodenal, 
enteric, ectopic gestation, etc. 

Heat-stroke and Malaria. — ^Also extreme cold. 

Hysteria. 

Dififerential Diag'nosis. — 

ALCOHOL. — Coma rarely complete. Respiration deep but not 
stertorous. Pupils dilated. No p3nrexia. Alcoholic breath. 

SHOCK. — Skin cold and cyanosed ; cold beads of perspiration. 
Pulse rapid. Respiration sighing. Temperature subnormal. 
With intracranial luemorrhage, as shock passes rise of pressure 
may cause renewed unconsciousness wth slow pulse. 

CEREBRAL HAEMORRHAGE.-— Onset sudden. Coma deep. Uni- 
lateral paralysis [see above). Pupils dilated : may be unequal (larger 
on affected side). Temperature normal. Note age, condition of 
arteries and heart, fundi. For localization of site, see Cerebral 
Haemorrhage. Pontine hisniorrhage i paralysis bilateral, pupils 
contracted, pyrexia, may be crossed paralysis. Meningeal hemor- 
rhage : history of injury, latent period, gradual onset of coma. 

EPILEPSY. — ^Post-epileptic coma. Coma short, about one hour. 
History of previous attacks or signs of a fit, e.g., tongue bitten. 
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Coma — ^Differential Diagnosis, continued. 

OPIUM AND MORPHIA. — Onset of coma gradual. Pupils pin- 
point. Respiration slow. Skin moist. Temperature normal. 
Plantar reflex flexor. , 

NARCOTIC DRUGS. — Pupils dilated. Analysis of stomach coiKl 
tents, drugs, etc. In carbon monoxide poisoning, peculiar 
cherry-red appearance. 

UREMIA. — Onset of coma gradual. Pupils contracted. Respira- 
tion may be Cheyne-Stokes type. Note urine, fundi, blood- 
pressure, arteries. May be oedema. Prodromata usual : head- 
ache and vomiting. 

DIABETES. — ^Air-hunger. Acetone in breath. Glycosuria, keton- 
uria. Eyeball soft. Prodromata usual : headache, anorexia, 
epigastric pain. 

HYSTERIA. — Pulse and respiration normal. No cyanosis. Resists 
lifting of lids. 

CEREBRAL EMROLUS (rare cause). — Cardiac disease. 

SEVERE H.®MORRHAGE. — ^Extreme blanching. Pulse very 
rapid. 

MALARIA AND HEAT-STROKE. — Hyperpyrexia. In malaria, 

protozoa in blood. 

CONCUSSION. — Pupils unequal. Other signs slight. (Concussion^ 
to be diagnosed with great caution during coma.) ^ 

Diagnosis in other conditions depends mainly on associated diseases, 
on prolonged observation, and other factors. 

Note. — Alcohol, injury, and haemorrhage often coexist : diagnosis 

difficult and catastrophes common ; treat all doubtful cases as serious. 

Alcohol in breath is no guide. 


CHAPTER LIX. 

LEAD POISONING. 

Lead poisoning may be acute or chronic, usually the latter. It 

arises from many causes, the most important being : (i) Industrial ; 

(2) Accidental ; {3) Medicinal ; (4) Adulterations. 

Industrial. — Lead miners, in carbonate mines only (Broken Hill) : 
rare in metallic lead mines. Smelters, workers in white-lead 
factories, painters, plumbers, enamel-plate makers. Glaziers and 
potters. File makers. Accumulators. Ship-breakers (oxy- 

acetylene flame on painted plates). 

Accidental. — 

Water, if slightly acid, dissolves lead rapidly, especially 
from new pipes. Old lead surfaces often have covering of 
lead carbonate ; partially protective, but soluble in .hot 
water. Water from peaty soil dangerous from presence of 
humic acid, which dissolves lead. 
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Cider A» n Beer, in contact with lead. The first morning 
■drink ironi a bar may contain lead : drunk daily by a 
barman can produce poisoning. 

^Medicinal* Rare, except diachylon taken as abortifacient. 

Adulterations. — Lead chromate has been used as colouring in 
baking powder. ° 

Dose. Doubtful. Brouardcl states that one milligramme Ukf gr ) 
daily produces plumbism. 

metabolism. — 

PATH OF ENTRY. — (i) Intestinal tract, from lead on bands or 
swallowed with saliva, etc.; (2) Respiratory tract, inhaled as 
dust ; (3) S/iin, practical importance slight. 

IN BODY. — Closely resembles calcium metabolism. Circulates as 
colloidal phosphate. Is stored in spongiosa of bone as insoluble 
triple lead pho.sphalc, Pba(POj).: liberated and excreted into 
blood in same method as calcium ; over-liberation causes excess 
in blood and results in acute toxic sjmptoms. 

EXCRETION.— Urine and faces. 

Etiology . — .‘Ige : Liability is greater in youth. Sex : Females are 
especially susceptible. Idios}'ncrasy is marked (Oliver). Excess 
of alcohol ])rcdisposcs. 

Morbid Anatomy.— 

ACUTE FORM. — Changes as in gastro-enteritis. 

CHRONIC FORJI. — Chronic catarrh of stomach and intestines. 
Ctccum and ascending colon may be dusky from lead deposited 
in mucous membrane (well seen in microscopic sections). Liver 
contains most lead. If paralysis, peripheral nerves show degenera- 
tion. Interstitial nephritis common. 

CEREBRAL FORMS.— OEdema of brain and minute hffimorrhages. 


ACUTE LEAD POISONING. 

Rare : practically confined to large doses of lead acetate (' sugar of 
lead’). Vomiting and abdominal pain and symptoms of gastro- 
intestinal irritation. Rarely fatal. 

Treatment. — Empty stomach with tube or emetic. Aperients. 
Lead Tetra-ethyl. — Produces encephalopathy and mental symp- 
toms. No case from ' ethyl petrol ’. 


CHRONIC LEAD POISONING. 

Effects of chronic lead poisoning are : {A) Certain general symptoms. 
(B) Three classical clinical types : (i) Colic ; (2) Enc^halopathy , 
J(3) Paralysis. (C) Certain remote effects. May develop after exposure 
has ceased. 


A. General Symptoms. — 

Anaimia and Pallor. Teeth often carious. 

Constipation. General lassitude ; nausea and ^sturbed diges- 
tion ; headache. May be cramps in legs and vague pains, 
and tremors of hands. 
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Lead Poisoning, Chronic, continued. 

Blue Line on Gums, — (Is proof of exposure to lead but not 
of poisoning.) Near but not at margins of gums. Usually/ 
lower jaw. Due to H2S from tartar forming insoluble black) 
sulphide : hence commoner with carious teeth, and may-ba- 
absent -with good teeth. In deep layers of mucous membranej 
and not removable by brushing ; in papillae, hence line discon- 
tinuous under lens. May appear within a week of exposure, ' 
An external removable deposit may be present at margin. 
'Duration at least three weeks after cessation of exposure. 

Blood Changes. — ‘ Saturnine cachexia.' Haemoglobin and 
red cells diminished, 2,000,000 to 3,000,000 per c.mm. 
Reticuloc3rtes high : lead acts on and hardens outer membrane 
producing stippling of red cells (basophilic degeneration). 
Normoblasts relatively numerous. Leucocytes, little change. 
Abortion. — Yery cpmmon. Menstruation irregular. 

B. Classical Clinical Types. — Usually preceded by general sym- 
ptoms. Colic and encephalopathy are acute toxic manifesta- 
tions due to sudden excessive liberation of lead from store in 
spongiosa. 

1. COLIC (Lead colic). — Probably due to enterospasm. Pain 

paroxysmal, eased by pressure : abdomen firm and retracted. 
General distribution usual. Pyrexia rare. Pulse slow, ofte'n^ 
high tension and small. Constipation usually obstinate. 
Urine reduced. Duration three to ten days : recurs with further 
lead. Never fatal. Diagnosis from appendicitis by apyrexia ( 
and slow pulse. Abdominal muscles may be tender between 
spasms. I 

2. LEAD ENCEPHALOPATHY. — High mortality. Very rare with 

modem Factory Regulations. Onset acute. 

Types. — (i) Epileptiform convulsions ; (ii) Acute mania, 
violent ; (iii) Delirium ; (iv) Coma. Optic neuritis and 
atrophy may occur. Permanent insanity rare. Rarely 
resembles dementia paralytica, but is curable. In con- 
vulsive forms, cerebrospinal fluid is under pressure and 
contains lymphocytes. 

3. LEAD PALSY. — Onset subacute. Occasionally previous 

tinglings, tender calves, etc., btit usually not. With paralysis : 
rapid muscular atrophy, sensation normal, tremor common ; ' 
reaction of degeneration develops. May be pains in joints. 
Types of paralysis : — 

Wrist-drop. — ^Paralysis of extensors of wrist and fingers. 
Bilateral. Brachio-radialis escapes : also extensor ossis 
metacarpi pollicis : all others supplied by musculospiral / 
nerve affected. Extensor longus pollicis affected firgt,--^ 
inability to extend terminal phalanges. When severe, ? 

, prominence on back of wrist (Griibler’s tumour). Is 

commonest t3^e. ' 

When following occur, are usually subsequent to above : — 
Brachial Type. — ^Duchenne-Erb or scapulo-humeral type. 
Uncommon. Deltoid, biceps, bracUalis anticus, and 
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brachio-radialis. Deltoid earliest and most severe : arm 
hangs to side. Note : MHien this type coexists with ■wrist- 
drop,^ brachio-radialis is thus affected. 

Rari: Forms.-— ( n) Aran-Duchenne type ; Small muscles of 
hand, viz., intcro.'.sci, thenar and hypothenar eminences. 
Atrophy marked. May precede wrist-drop- [b) Peroneal 
type : 'I oc-drop. * Mainly in children. Tibialis anticus 
escapes. 

Gi.NnRAi.iZ!.i5 Paralysis. — Very rare. Usually commences 
as wrist-drop, and extends. Very rarely onset acute, 
resembling Landr}''s paralysis or acute febrile polyneuritis. 
Cranial Nr.uvr.s. — Practically never affected (except rarely 
optic neuritis occurs). 

Piognosis . — Depends on extent and duration of paralysis. 
With treatment and removal from lead, recovery is good 
in early cases. 

C. Remote EfTects. — 

Arteriosclerosis and ancillary conditions, c.g., chronic neph- 
ritis and myocarditis, common, but relation doubtful. 

Gout. — .‘XESociation formerly over-emphasized. 

Diagnosis of Chronic Poisoning. — Principal characteristics : 
(i) Anmmia and cachexia ; (a) Constipation ; (3) Blue line ; 
(•l) Colic ; (5) Wrist-drop (brachio-radialis escapes). Lead 

present in urine and faices (by electrolysis, etc.). 


Treatment. — Remove permanently from exposure to lead: recur- 
rences common after one attack. Treat general health and anasmia. 
ACUTE SYMPTOMS (colic and encephalopathy). — Object is tem- 
porarily to fix lead in the bones. Effected by : — 

1. Inject intravenously (slowly), 15 c.c. of 5 per cent calcium 

chloride : repeat in 2 hours if necessary ; causes rapid 
relief (may be vomiting). 

2. High calcium intake. Milk, 4 pints daily : or calcium lactate 


gr. 30, t.d.s. 

Colic. — W armth to abdomen. Inject atropine gr. igu, morphia 
gr. L Enema : saline aperients with belladonna. 
Encepiialopatiiv. — L umbar puncture. 

CHRONIC ELIMINATION (in palsy and after acute symptoms 
siifisjrfc). — Stimulation of slow excretion of lead from store in 
bone : many months with intervals. Effected by : 

1. Low calcium diet : 100 mgm. daily. ... 

2. Ammonium chloride : gr. 15 (i gramme) in glass of water, 

si.x times a day. Parathormone is less safe or efficient : 
pot. iod. is less efficient. . ^ ^ \ 

If to.xic symptoms develop (nausea, headache, and acute forms), 
^ ^ cease elimination and give high calcium diet temporarily. 

■ Prophylajiis. — . , 

factories.— M any laws in force for ventilation, cleansing, 

preventing dust, etc. . , , i . 

WORKMEN.— Cfcflwliwcss : wash hands before meals, weeMy 
bath. Meal before work (protein hinders “ jeaa)- 

Milk to drink (for calcium) . Sulphuric acid lemonade. Apenents. 
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CHAPTER LX. 

ARSENIC POISONING. 


Opportunities for arsedic poisoning occur in many circumstances^ 
(i) Mining and smelting ; {2) In various arts for colouring purposes, 
e.g., wall papers, carpets, artificial flowers ; (3) In tanning, hat making, 
and various processes connected with skins ; (4) Medicinal ; (5) For 
poisoning animal life, e.g., fly-papers. 

COLOUR-MAKERS. — Produces both green and bright-red colours, 
e.g., Persian red. 

WALL PAPERS, ETC. — Certain moulds {Penicillium brevicaulc, 
Mucor mucedo) produce a volatile organic arsenic compound. 
MEDICINAL. — Formerly widely used in anaemia and other condi- 
tions, often in large doses over long periods ; also as cosmetics. 
Chronic arsenical poisoning, industrial and medicinal, is now rare. 

Elimination. — By all excretions and secretions, urine, faeces, milk. 
Present in hair and various tissues. Elimination is rapid. 
Chemical tests (Marsh and modifications) are of great delicacy. 
Before it was realized that traces might be present in a nor- 
mal body, this delicacy led to judicial errors in murder trials* 
e.g., Marie Lafarge, Darval. 


Action of Arsenic. — ^Toxic to all protoplasm, e.g., spirochaetes, man. 
In small doses, beneficial as a ' tonic ' : some stimulating action 
on bone-marrow, but no specific effects. 


SSorbid Anatomy, — 

ACUTE POISONING. — Gastro-enteritis : stomach, duodenum, 
colon, and rectum ; may be some ulceration, but not perforation. 
Fatty degeneration of liver, etc., absent or slight. Exhumed 
bodies show remarkable preservation. 

CHRONIC POISONING. — ^Rarely fatal. Degeneration of peri- 
pheral nerves : atrophy of anterior horn cells. 

Forms of Poisoning. — ^Mainly as : (i) Acute, murder, suicide, acci- 
dental. (2) Chronic, now rare. (3) Arsenobenzol derivatives 
and various compounds. 


1. ACUTE ARSENIC POISONING. 

Characterized by gastro-enteritis. 

ONSET. — Interval of J to ^ hour after ingestion: rarely, a few^^ 
hours. , / 

SYMPTOMS. — ^Little or no taste if well diluted, or with food. 

Pain in stomach : burning, agonizing : spreads over abdomen:. 
Vomiting and then diarrhoea, violent and repeated. Thirst ' 
extrenie. Temperature low. Pulse feeble. Restlessness. 
Constriction in throat. Cramps in calves : severe, but often 
absent. 
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PROGRESS. Collapse and rapid death. Or symptoms remit and 
return, with death in twenty-four to forty-eight hours or rarely 
several days. 

General resemblance to cholera : may be profuse watery stools. 

TREATMENT. — Stomach tube. Mild emetic if vomiting absent 
(mustard 5ss to a tumbler). Milk to drink. Freshly prepared 
ferric hydrate (tinct. ferri perchlor. 5] in a glass of water ; add 
magnesia, washing soda, or dilute ammonia § j ; strain off precipi- 
tate in handkerchief and dissolve it in a glass of hot water ; give 
repeatedly). Morphia for pain. 

MINIMUM FATAL DOSE.— Gr. ij. 


2. CHRONIC ARSENIC POISONING. 


Affects especially sftiii, mucous membranes, and nerves. May follow 
recovery from several large doses. 

MILD EARLY SYxMPTOMS IN MEDICINAL TREATMENT.— 
(1) Headache, earliest ; (2) Conjunctivitis and watery eyes ; (3) 
Silvery tongue (may be absent) ; (4) Nausea. More advanced ; 
flushings, nasal and respiratory catmh, tingling of extremities. 

CHRONIC SYMPTOMS.— 

Gastric Symptoms. — Nausea, vomiting, diarrhoea. Nutrition 
impaired. 

Catarrh of Mucous Membranes. — {a) Eyes, conjunctivitis 
and chemosis, puffy eyelids ; (i>) Nose, larynx, and mouth ; 
(c) Lungs, bronchitis. 

Skin Lesions. 

Peripheral Neuritis. _ , . 

Last two groups form the special and diagnostic characteristics. 

SKIN LESIONS.— 

Pigmentation. — Early and common. 'Rain-spot’ flecks. 
Affects areas exposed, subject to pressure, or previously 
pigmented. Yellow to deep brown. Buccal mucous mem- 
brane escapes (cf. Addison’s Disease). Fades partially on 
treatment, but not completely if severe. 

Keratosis. — Soles and palms. Of all degrees : desquamation 
marked. 'Corns’ may form. Occasionally gives rise to 
epithelioma. 

Herpes.— 7-Common. Is produced by no other drug. 

Eruptions. — Of numerous types : bullous, psoriasiform, etc. 

Nails become brittle. Hair falls out. 

Vasomotor Phenomena. — O ccasionally resembling erytnro- 


melalgia. .. 

PERIPHERAL NEURITIS.— Both sensory and motor nDres, 
especially lower extremities. 

I. Sensation . — Pain marked ", calves tender. Later, sens 


Paralysis.— Lower extremities first, especially ^ 

muscles, but extensors more than flexors. 

Reaction of degeneration present. Knee-jerks absent. 

Deformities may follow. „ . , 

Arms later and less often affected. 


MED 
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Chronic Arsenic Poisoning, continued. 


MENTAL SYMPTOMS rare. 

IN LONG-CONTINUED EXCESS. — Anaimia, wasting, cardia^J 
weakness. I 

PROGNOSIS. — Improvement rapid unless condition very sevefer^ 

3. ARSENOBENZOL AND VARIOUS COMPOUNDS.^ 


ATOXYL. — Often produces rapid optic atrophy within seven to 
ten days of injection. 

FERROSILICON.— When moist, gives off AsHg and PH3. Many 
deaths occurred in ships and barges before recognition. Very 
toxic, causing collapse, jaundice, and death in a few hours. 

ARSENOBENZOL PREPARATIONS.— (See p. 235.) 

MANCHESTER BEER EPIDEMIC. — Arsenic was suggested by 
frequency of herpes (Re3moids). Arsenic was traced to glucose 
used in brewing : origin being from sulphuric acid prepared from 
P3nites containing much arsenic. 

Diagnosis. — In cases of slight general ill-health, cardiac weakness, 
etc., diagnosis only by finding arsenic in excreta, hair, or sus- 
pected articles. ^ e, 

PIGMENTATION IN ADDISON’S DISEASE.— Buccal mucou^tt 
membrane often affected. {See Pigmentation, p. 321.) 

LEAD PALSY. — Affects upper extremities, certain muscles escape, f 
sensation normal. No local pain. Special symptoms of lead 
poisoning present. 

ALCOHOLIC NEURITIS. — ^Affects calves rather than toes. Often 
difficult. {See Multiple Neuritis.) 


CHAPTER LXI, 

VERONAL POISONING. 

Veronal is diethyl-barbituric acid, officially (B.P.) knoAvn as havhi- 
ionum. Only slightly soluble in cold .water; more so in hot water. 
Bitter taste ; unpleasant in milk. Powerful hypnotic. Dose : gr. v 
to X : gr. V sufficient for adult. / 

Acute Veronal' Poisoning. — 

SYMPTOMS. — Single excessive dose produces drowsiness, beam- 
ache, and may be ataxia and reeling gait ; nausea unusual. Deep, 
sleep follows, progressing to coma,- cyanosis, and rapid, often \ 
stertorous, respiration. During coma, p3rrexia common ; may 
be physical signs suggesting pneumonia (may be erroneously 
diagnosed). From deep coma recovery rare. 
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FATAL DOSE. — ^In healthy adult 50 gr. is 'average minimum fatal 
dose . Smaller doses often fatal with disease or other drues 
TREATMENT.— ® 

1. Stomach Wash. — Especially valuable within four hours, 

owing to insolubility, but advisable even later. Leave 
in stomach _h(rt^ strong coffee, 1 pint, with some milk 
and castor oil 3]. Retain washings for analysis. 

2. Strychnine.— In full doses at short intervals. 

3. Alcohol. — Inject intravenously 30 c.c. of 30 per cent 

solution until conscious. 

4. Cisternal Puncture. — Repeat if necessary. 

5. Cardiac Stimulants. — Coramine. Oxygen if cyanosis. 

If retention, catheterize bladder : retain urine for analysis, 
veronal rapidly excreted by kidneys. 

AUTOPSY. — Signs of death from gradual cardiac failure — ^no 
characteristics. Cyanosis. Heart dilated, especially right side. 
Hypostatic congestion of lungs. 

Veronal Habit. — ^Mental and psychical disturbances may develop. 
General condition said to suggest chronic alcoholism, with tremors, 
ataxy, and thick speech. Tolerance is slight, and an overdose 
is often fatal, especially with constipation or renal disease. 

^ Barbiturate Poisoning. — Treatment as above for luminal, medinal, 
"y etc. 


CHAPTER LXII. 

COCAINE POISONING. 

Cocaine is an alkaloid, methyl-benzoyl-ecgonine, obtained from the 
leaves of Erythraxylan coca. Used medicinally as a local anaesthetic. 
In addicts other drugs, e.g., alcohol and morphia, often comphcate 
symptomatology. Fatal dose doubtful : idiosyncrasy very marked. 

Acute Cocaine Poisoning. — 

SYMPTOMS.— , 

Mild -Degrees.— Faintness, giddiness, rapid pulse and respira- 
tion ; restlessness, nervous excitement, and anxiety ; no 
pleasant sensations. 

Se^rer Degrees.— Nervousness and great 

Pulse rapid and feeble. Pupils dilated. Perspirafaon 
nausea and vomiting. CoUapse may occur, 

' loss of consciousness. Respirations viable , _ ^ rnn- 

slow, irregular, or Cheyne-Stokes, and ■m *^^^?i^^'~a.nia 
vulsions may occur : often violent. before 

but unconsciousness more frequent. Pulse o 
death. , . 

AFTER-EFFECTS.— Insomnia, giddiness, ansestnesias. 
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Acute Cocaine Poisoning, continued. 

TREATMENT. — ^Recumbent. Stimulants : alcohol or coramine. 
Artificial respiration or oxygen for respiratory failure. Strongy 
coffee enema. Wash out stomach if taken by mouth. < 

Cocaine Habit. — Usually by snuffing or hypodermic injection. 

EARLY STAGES. — Usually taken intermittently. Pleasant sensa-l 
tions of exhilaration, mental power, and physical strength : \ 
subject talkative and happy. 

LATER STAGES. — Rapid moral and physical degeneration. 
Subject pale and emaciated. Depressed and irritable ; when 
under drug, voluble but disconnected. Insomnia. Muscular 
restlessness ; may be irregular choreiform movements. Move- 
ments often clumsy. Paraesthesias, especially sensation of small 
foreign bodies under the skin, often at finger-tips. Mental 
changes ; hallucinations of voices common, delusions of persecu- 
tion ; jealous, sexual, and obscene. 

TREATMENT. — Institutional treatment is the correct remedy. 
Sudden and complete withdrawal is without danger. The 
hyoscine method (see Morphia Habit, p. 314) may be used. 


CHAPTER LXlll. 

FOOD POISONING. 


Diseases of many kinds may be conveyed by or arise from ingestion 
of food, but the term ‘food poisoning', though not clearly defined, is 
usually applied to certain acute conditions, due to bacterial infection 
and characterized mainly by gastro-enteritis, often occurring in so-called 
epidemics or outbreaks, attacking a number of persons within a short 
space of time. 

' Endogenous Food Poisoning ’. — Applied to results of con- 
sumption of substances normally poisonous, e.g., certain fungi. 

'Ptomaine Poisoning’. — Formerly believed that by auto- 
lysis in meat or fish, or by putrefaction due to non-virulent 
bacteria, poisonous substances (ptomaines) were formed 
which caused food poisoning. These ptomaines were 
considered to result from protein disintegration, e.g., 
putrescine and cadaverine. Term now little used medically. 


1. BACTERIAL FOOD 

Infection with bacilli p 


POISONING. 


(2) Products of bacillary actioiW 


Causes. — (i) 

(toxins). 

Modes of Contamination with Bacteria. — (a) Animal infected 
and sick when slaughtered ; (b) Food, during preparation for 
consumption, contaminated by human ' carrier ’ or by excreta 
of rats, etc. Most important modem epidemics arise from latter ' 
cause. 


/ 
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P:^SENCE OF TOXINS.— Bacilli during growth often produce 
toxins, which may survive processes killing ihe bacilli, and later 
cause illness. 

\ Infected food when consumed may be normal in appearance, taste, 
L--' and smell : putrefaction may cause changes. 

Substances Affected — Pork, veal, and beef most commonly, mutton 
' rare. Also milk. 


Bacteriology.’^ — Bacterial food poisoning is nearly always due to 
either: (i) B. aetirycke, most commonly; or (2) B. enteritidis 
(Gaertner). 

B. aertrycke. — ^Is identical with B. stiipesUfer [B. cJioleres sttis), the 
bacillus of hog cholera,t Agglutination reactions are identical 
with B. pafaiyphosus B, but differentiated by agglutinin absorp- 
tion tests. B. paratyphosus B is not a cause of epidemic food 
poisoning, but on the Continent the two bacilli are apparently 
regarded as identical. 

B. enteritidis {Gaertner). — Agglutination reactions distinguish from 
above organisms. 

B. aertrycke, enteritidis, and paratyphosus B. are identical in mor- 
phological and cultur^ charactenstics. 

OTHER ORGANISMS. — Various organisms have been described 
and occasionally found in epidemics, e.g., B. asiaiicus {very rare), 
^ B. Morgan No. i prevalent in summer diarrhoea of infants). 

Note. — Bacilli of enteric group and other organisms may be 
spread by milk and food, and have thus caused large epidemics, 
but these are not usually included as ‘food poisoning'. 


Morbid Anatomy. — ^Acute gastro-enteritis ; Peyer’s patches un- 
affected, no ulceration. Bacilli often recoverable from bile md 
spleen. In non-fatal cases, affection is mainly of small intestine. 

Symptoms. — Outbreak of food poisoning usually possesses follow- 
ing features : (i) Symptoms commence almost simultaneously 
amongst a number of those consuming the food ; (2) Illness 
limited to those eating the food, but not all necessarily becosne ill ; 

(3) In large outbreaks, every degree of severity is usually present ; 

(4) In bacillary fonns, excreta of patients are infective, and 
condition may spread subsequently as an epidemic, e.g., in 
institutions and camps. 

LATENT PERIOD.— Variable, three to thirty hours. 

ONSET.— Sudden. Abdominal pain and tenesmus, diarrhoea 
nausea, and usually vomiting. Commonly : heada^e, cold 
sweats ; often shivering, and syncope when severe. Cramp m 
i^visoXos 

PROGRESS. — Initial symptoms usually the severest. Bi^hcea 
';>>often continuous for few hours ; rarely severe more .° 

-" five days. Improvement usually rapid. Contmued vomiting is 
most serious symptom, and present in most fatal cases. 

*See also TypHOiD Fever—Ioestzficatioh of Enteric, Dysentery, and Food- 

THo^ChSm^ie^^iobablv due to a filterable virus, and B. selpesUfir U a secondary- 
invader. 
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Food Poisoning, Bacterial — Symptoms, cmtinued, 

PHYSICAL SIGNS. — ^No characteristic. Tongue clean or slight 
fur. Abdomen tender but usually not rigid. Spleen not enlarged.,/' 
No rash. Temperature : in severe cases often 99“ to 102“, but; 
may be apyrexial. Character of stools : blood and mucus rairai 
mucus never in masses as in dysentery. Blood occasionally while! 
motions very frequent. Acetonuria if vomiting severe. \ 

Sequels. — Regulation of bowels difficult : either obstinate constipa- 
tion or recurrences of diarrhoea. Occasionally, appendicitis. 

IMZortality. — Low ; i to 3 per cent. Vomiting usually persistent in 
fatal cases. 


Diagnosis. — Numerous simultaneous cases in household or assembly 
of individuals. Diagnosis from : (i) Dysentery : by absence of 
mucus from stools and by specific organisms. (2) Enteric fever : 
by sudden onset and rapid maximum severity. 

SPECIFIC DIAGNOSIS. — Bacteriological examination of stools 
and urine. Agglutination reactions with recognized strains. 
In an outbreak of any extent, many cases may give negative 
results, but a few positive examinations are sufficient to establish 
the cause. 


Treatment. — First essentials are warmth and fluids, the latter 
mouth or by intravenous salines. 

EARLY STAGE. — Give castor oil (gss to gj). For collapse: 
stimulants. 

DIET. — For twenty-four hours fluids only. As diarrhoea ceases, 
diet can be rapidly increased. 

DRUGS. — Bismuth 100 to 150 gr. daily. Avoid morphia injections. 


Bt Bismuthi Oxycarb. gr. xx to xxv Aq. Chloroformi 
Tinct. Chloroformi et 

Morphines Co. I^v to x 

Every two to four hours. 

Bismuth salicylate gr. x to xv is also a valuable remedy. 


ad gj 




VOMITING. — If excessive, wash out stomach ; give champagne ; 
epigastric fomentation. 

CONSTIPATION subsequently. — ^Liquid paraffin, 3^1 t.d.s., 

assisted by enemata. 

Investigation of an Outbreak. — ^Note : (i) Clinical symptoms, 

(2) Bacteriological examinations of excreta and serum reactions. 

(3) Epidemiology : (a) date, time, and number of persons attacked ; / 
(6) relations to any common meal, or consumption of same artieW 
of food, or food prepared by same person or persons. (4) E: 
ination of residue of food consumed, especially bacteriological..,, .A 
(5) Mode of preparation of food, cleanliness of kitchen, cooking, \ 
and apparatus employed. (6) Examination of'cooks : (a) previous 
or present attack of diarrhoea ; (6) bacteriological examination of 
excreta and serum tests, for identification of ‘carriers’. 



FOOD POISONING 


327 


2. BOTULISM. 


^ {' Sausage Poisoning. ’) 

l^aractemed by paralysis of cranial motor nerves and diaphragm, 
to toxins formed by a specific organism, B. botulinus. Very 
rjaxe in British Isles ; in Germany from partially cooked ham, and in 
America from canned vegetables. 

Bacteriology. — 

BACILLUS. — B. botulinus is a large, straight bacillus TOth round 
ends ; possesses flagellae, slightly motile. Gram positive. Strict 
anaerobe. Forms spores readily ; these are destroyed at 120° C. in 
six minutes. Widely distributed : causes ' grass disease ' in horses. 

Two distinct strains of bacilli occur, A and B ; differ in reaction 
to heat ; produce specific antisera. 

MODE OF ACTION. — Poisoning is due to toxins formed in food- 
stuffs, and not to the ingestion of bacilli. 


Affected Substances. — Ham, salt or smoked (most commonly) ; 
sausages ; any canned foods (meat, vegetable, fish, or fruit). 
Rancid smeU may be present. Occasionally in duck’s eggs. 

Morbid 'Anatomy. — Not distinctive. No inflammatory changes. 
Symptoms. — 

[ LATENT PERIOD.— Usually 12 to 24 hours ; rarely 36 to 48 hours. 
ONSET. — ^Diplopia, extreme, is usual initial symptom. Generally 
difficulty in swallowng follows. 

NERVOUS SYMPTOMS.— 


1. Vision. — Diplopia ; ptosis ; paralysis of various ocular 

muscles. Pupils may be dilated ; loss of accommodation. 

2. Pharyngeal Paralysis. — ^Inability to swallow. 

3. Laryngeal Paralysis. — ^Varies from difficulty of speech to 

complete aphonia. 

4. .Paralysis of Diaphragm. 

Otiier cranial motor nerves may be affected. 
GASTRO-INTESTINAL SYMPTOMS. — ^Usually absent. Occasion- 
ally vomiting (suggests heavy dose) and mild abdominal pain. 
OTHER SYMPTOMS. — Dizziness. Insomnia. Muscular weakness. 

Constipation. ... . - j 

No pyrexia. No headache or pain. No changes in fundus. 
No sensory 'changes. Deep reflexes unaltered. No tremors. 
No rash. Sphincters not affected. Spleen not enlarged. 

Progress. — In severe cases, progress without remission. Death from 
v paralysis of diaphragm in first or second week. Conscious to the 
' end : no coma. Mortality in severe forms 70 per cent, but all 
grades of severity occur, 

from clinical symptoms and affection 


diagnosis. — Usually simple, 
of several individuals. 

Treatment ^Alcohol freely. Sf^chnine , 

strain) : intravenous injection, 20 to 50 c.c. . 
Stimulants. Wash out stomach. 


Antiserum (to respective 
repeat daily. 
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3. SHELL-FISH POISONING. 

Idiosyncrasy marked in all varieties ; children specially liable. j 

Mussel Poisoning . — / 

CAUSE. — Mytiloioxin, a ptomaine, produced by bacteria: isola^d 
by Brieger. Not destroyed by heat, and poisonous after cooking;. 

SYMPTOMS. — Onset very rapid, often ten to fifteen minutes after^ 
ingestion. Acute collapse. Giddiness, coldness and lividity, 
rapid feeble pulse. No * gastro-enteritis. Itching intolerable, 
either at onset or later. Urticaria common, twenty-four to 
forty-eight hours. Duration short, but death may occur in few 
hours. Less commonly, symptoms of acute gastro-enteritis. 

TREATMENT. — Bed, warmth, and stimulants freely. 

Pass stomach tube and wash repeatedly with large quantities 
of Avater ; finally leave in stomach castor oil (sj). (Emetics 
inferior to stomach tube.) 

Convalescence rapid, one to two days, but some Aveakness 
remains. 

Crabs, Lobsters. — Idiosyncrasy marked. Gastro-enteritis com- 
moner ; collapse rare. 

Oysters. — ^Disease from presence of enteric or Gaertner’s bacillus, 
or both. Oysters 'spoil' readily, producing gastro-enteritis. 

4. MUSHROOM POISONING. 

Idiosyncrasy not uncommon, even to 'edible' varieties. 

SYMPTOMS. — (i) Restlessness or actual delirium ; {2) Dilatation 
of pupils and disturbance of vision ; (3) Slow pulse ; (4) Diarrhoea 
and vomiting. Symptoms are akin to poisoning by muscarine 
(Avhich occurs in many mushrooms), but are rarely all present. 

SPECIAL TREATMENT. — ^Wash stomach repeatedly (fungi adhere 
to wall). Inject atropine sulphate gr. repeat in half hour 
if necessary (antidote to muscarine). 

5. GRAIN POISONING. 

Erg'otiszn. — Due to meal made from rye on which ergot fungus 
{Claviceps purpurea) has grown. Chronic condition. Tavo clinical 
t3rpes, formerly attributed to sphacelinic acid and cornutin 
respectively : — ' 

GANGRENOUS OR TROPHIC TYPE.— UsuaUy toes or fingers. 
Preceded by tingling, pain, and ansesthesia. 

CONVULSIVE TYPE. — Preliminary tingling. Then spasms, with j 
flexed arms and extended legs : duration hours or days. Death )t> 
may occur in conAnilsions. If chronic, dementia may develop^j^ 
posterior sclerosis as in tabes. 

Lathyrism. — ^Due to certain vetches when powdered (chick-pea)', 
being added to cereals. In India, and formerly in Italy. Ascribed 
to a toxalbumose, comparable Avith ricin and abiin. 

SYMPTOMS.— Onset Avith sudden severe lumbar pains ; later girdle 
pains ; progresses to spastic or ataxic paraplegia. 
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Section /7.— DISEASES OF METABOLISM AND 
DISEASES OF DEFICIENCY. 

A. DISEASES OF METABOLISM. 


CHAPTER LXIV. 


GOUT. 


{Podagra.) 

A disorder of metabolism of purin bodies resulting in an excess of 
uric acid salts in the blood, and characterized typically by attacks 
of arthritis associated with the deposition of sodium biurate crystals. 

' Etiology. — 

AGE. — Onset commonest between 35 and 50 years ; rare before 30. 

SEX. — ^Males predominate. 

'■ HEREDITY.— Important factor. 

ENVIRONMENT.— Especially among richer classes. 

PREDISPOSING FACTORS.— (i) Alcohol : Beer, port, and sweet 
^vines : less with spirits. No great frequency in cirrhosis of the 
liver. (2) Food : Constant rich diet. Lead : Now negligible. 

EXCITING CAUSES OF ATTACK. — Often doubtful. Local 
trauma common. May follow rich meal or drink, mental worry, 
cold. 


Morbid Anatomy. — 

JOINTS. ^Deposits of acicular crystals of sodium biurate. Earliest 

site ; Articular cartilages, immediately below surface. If dissolved 
out by water, cartilage remaining is but little changed. In later 
stages peri-articular deposits in ligaments, tendon sheaths, etc., 
with erosion of cartilage and deformity of joints. Synovial fluid 
may be turbid with crystals. In acute attack, signs of hyperaemia, 
inflammation, and joint effusion. 


TOPHI ^Deposits of sodium biurate in other sites, especially where 

circulation is stagnant or near fibrous tissues: peri-articular or 
helix of ear, most commonly. Deposits may be scattered through- 
out the body. 

— "Itarely nornial. Changes are . Chrome xnterstxtxaX 
nei>hntis : small pale kidney ('gouty kidney '). Less commonly, 
laree red arteriosclerotic. (2) Deposits of urates : intertubular, 
irregular, or in streaks of pyramids : visible macroscopically. 

CIRCULATORY SYSTEM. — Arteriosclerosis common. 


Chemical Pathology.-S^« Chapter LXV, p. 333 - 
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Gout, continued! 

SYMPTOMS. 

Clinical manifestations are considered as follows : (i) Acute ; (2) / 
Chronic ; (3) Irregular ; (4) Metastatic gout ; (5) Complications. 

Acute Gout. — 

PREMONITORY SYMPTOMS. — Unusual in first attack, previous 
health being usually good. 

ONSET. — Sudden (especially earlier attacks). In early morning. 

Pain. — ^Intense, as if ‘ seized in a vice 

Joint. — Swollen, shiny, red, and tender. Veins near distended. 

(Later, may pit and desquamate : in larger joints effusion.) 

PROGRESS. — ^During succeeding day, general malaise and irrita- 
bility, but pain easier. Temperature 100° to 103°. Pain returns 
at night. Attack lasts about a week : pain gradually lessens, 
while swelling often increases. Other joints may become affected, 
prolonging attack to two or three weeks. Blood : Leucocytosis 
20,000 to 25,000 ; pol3miorphs 80 per cent. 

JOINTS AFFECTED. — Great toe commonest, at proximal joint. 
Tarsus, ankles, knees, fingers, especially thumb, and wrist. Un- 
common : elbows, shoulders, hips. Very rare : jaw, sterno- 
clavicular joint. ^ 

URINE. — Scanty. High colour. Often trace of albumin and 
few casts. Deposit of urates and uric acid variable. 

Health good following attack. Recovery from first attack complete. 

Interval between earlier attacks often many years. 

Chronic Gout. — 

PREMONITORY SYMPTOMS. — Common, e.g. : (a) Gastric flatu- 
lence and acidity ; (b) ' Pricking ’ in joints ; (c) Irritability of 
temper. 

PROGRESS OF DISEASE. — ^Acute attacks become more frequent. 
Intervals irregular but shortening: one or two yearly, spring 
and autumn. Often returns in original joint : then subsequently 
other joints, or simultaneously several joints affected. Tempera- 
ture often normal. Attacks of gout may diminish as deposits 
grow, and often cease in later years. 

JOINTS. — Recovery less complete after each attack ; become 
irregular from deposits of sodium biurate in ligaments, capsule, 
and uhder cartilage. Pain persists between attacks. 

' TOPHI ’. — Chalk stones. ' Tophaceous gout '. (i) Peri-articular. 

Form masses. Skin may slowly ulcerate and expose deposit. 
(2) Abarticular. Especially in helix of ear. Less common sites : 
extensor surface of forearm, sclerotics, etc. 

URINE. — ^Depends on renal condition. .(For uric acid excretiduT*' 
see Chemical Pathology, p. 333.) 

Irregular Gout [Suppressed gout or * gouty diathesis'). — ^Many 
symptoms formerly attributed to ' irregular gout ' are now 
ascribed to associated lesions ; but it is not impossible that gout 
is a factor. Such symptoms include : 
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ALIMENTARY SYSTEM. — ^Dyspepsia, constipation, and pharyn- 
gitis. ^ ^ 

AFFECTIONS OF THE SKIN. — Eczema, especially of, and behind, 
) ear. Pruritus. 

.^AFFECTIONS OF THE EYE. — Itching of the eyeballs. Conjuncti- 
! vitis. Iritis. Possibly glaucoma. 

Retrocedent or Metastatic Gout. — During an acute attack, local 
condition may suddenly abort, while symptoms appear such as 
coma or delirium, also cardiac and gastric S3miptoms. 

Complications and Sequels. — 

RENAL. — Chronic interstitial nephritis in chronic cases. 

CIRCULATORY SYSTEM. — ^Arteriosclerosis common. Throm- 
bosis not uncommon : usually lower limbs. 

PULMONARY SYSTEM. — Emphysema and chronic bronchitis 
common. Asthmatic attacks occur. 

GLYCOSURIA. — Common in fat subjects : diabetic symptoms rare. 

GRAVEL AND CALCULI . — Urethritis not uncommon : may 
follow connection. 


DIAGNOSIS. 

In Acute Attacks. — Usually simple : (i) Arthritis, often recurrent, 
in big toe or single joint ; (2) Sudden onset ; (3) Joint swollen, 
shiny, red, and tender ; (4) Patient a full liver. 

In Chronic Forms. — More difficult. Consider : (i) Patient’s mode 
of living ; (2) Character of early attacks ; (3) Tophi ; (4) Condi- 
tion of joints — X rays show deposits are peri-articular; (5) 
Uric acid in blood ; in gout at least 3 mgm. per cent. 

Diagnosis from : — 

ARTHRITIS DEFORMANS.— UsuaUy multiple joints from onset : 
Osteophytic growths : wasting of muscles. In upper extremity, 
ulnar deflection; wasting of interossei muscles: Heberden’s 
nodes. X rays show atrophy of bone. 

RHEUMATIC FEVER. — ^Age under thirty. Fever higher. Attacks 
larger joints. Joints not red or shiny. Gout never causes 
endocarditis. 

SYNOVITIS. — Gonorrhoeal, pyaemic, and traumatic. 


treatment. 


Lcute Gout. — 

LOCAL TREATMENT OF LIMBS.--Elevate. Wrap m cotton- 
wool Warm fomentations of sod. bicarbonate ( 3 ] to Oj), with 
tinct. opii §j. Cradle to support bed-clothes. 
diet. — F luids freely. Milk diet. 

BOWELS.— Calomel gr. 3-5 at night with saUne aperient in morning. 
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Acute Gout — ^Treatment, continued. 

DRUGS. — Colchicum eases the pains and shortens the attack : 
mode of action unknown. Administration not to exceed foui^ 
days, being powerful gastro-intestinal irritant. Example : — ' 

E Tinct. Colchici ni^xv I Mag. Sulphat. gr. xxx ^ 

Pot. Citratis gr, xxx | Aq. Menth, Pip. ad gj 

Every two hours for 4 doses, then every four hoiurs. 

If necessary, replace by sodium salicylate subsequently. 

PAIN. — Barbitone or aspirin. Avoid morphia if possible. 

Chronic or Irregular Gout. — 

DIET. — ^Meals should be simple, not necessarily dull. General 
reduction more important than discrimination concerning certain 
articles, but all ' rich ’ substances excluded. 

Protein. — ^Meat and fish allowable. Chicken, white meat, 
and fish best, also bacon : butcher's meat in moderation. 
Exclude articles rich in purins, especially sweetbreads, liver, 
rich meat soups and sauces, duck, goose, rich game, and 
salmon. 

Carbohydrates and Fats. — ^Definite restriction only necessary 
if dyspepsia. Butter and fats given freely ; cheese moder- 
ately. Exclude rich pastry and sweets, boiled new potatoes. 

Vegetables. — Green vegetables freely : exclude spinacK>- 
rhubarb, and asparagus. 

Fruit. — Give freely, except strawberries. 

Fluid. — A glass of water to be sipped first thing in the morning 
and at night. No coffee. Weak tea. 

Alcohol. — Entire abstinence preferable. If necessary, whisky 
or still white wine. Exclude beer, champagne, port, and 
sweet wines. 

PuRiN-pooR Substances. — Milk, white bread, potatoes, eggs, 
butter, cheese, rice, cereals, green vegetables. 

MEDICINAL TREATMENT. — Objects : (i) To keep uric acid in 
solution, e.g., by alkaline carbonates ; (ii) To increase excretion 
of urates, e.g., by salicylates. 

Alkaline Salts. — ^Mineral waters, or pot. citratis gr. xv in 
tumbler of water, several times daily for prolonged periods. 

Guaiacum. — ^In chronic gout with pains. Pot. iodide given 
simultaneously. Examples : — 

E Guaiacol Carb. gr, v cachets, with : — 

E ■ Pot. lodid. gr. x I Aq. Menth. Pip. ad §j 

Tinct. Nuc. Vom. II^v | 

Three times a day. ^ 

Salicylates. — Increase output of uric acid : dosage, etc.,-^aK^* 
in rheumatism. | 

Atopi^an (phenoquin, icinchophen). — Increases output of uric> 
acid. Good results. Not in acute stages. Powerful drug, 
producing atrophy of liver if given too continuously. Give 
gr. xxx once daily for four days, then interval of 10 days with 
alkalis : repeat course : then interval for several months. 
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Bowels. — Regular action important. Calomel or coloc3mth pill 
at night and saline aperient in morning. 

B Calomel gr. j 1 Ext. Colocynth. Co. gr. iv 

Or, 

B Euon3miin gr. ij I Kl. Colocynth. Co. gr. iss 

Ext. Hyoscyami gr. j | 

/ LOCAL TREATMENT OF JOINTS. — If much pain, as for acute 
gout. For chronic joints : Massage, lightly. Radiant heat baths 
and hot air. Electricity and cataphoresis. 

SPA TREATMENT. — Of benefit in chronic cases, orving to routine 
and regular life. Among others are ; — 

British Spas. — ^Bath. Buxton. Harrogate. Llandrindod. 
Strathpeffer. 

United States. — Bedford. White Sulphur Springs. Saratoga. 
France. — Aix-les-Bains. Contrex^ville. 


CHAPTER LXV, 

CHEMICAL PATHOLOGY OF GOUT. 

Three essential facts in gout are established : (i) Presence of^cess 
of uric acid in the blood ; (2) Deposition of sodium biurate m ^cular 
and other tissues ; (3) Diminished excretion of unc acid m the unne 
during a paroxysm. No other point is beyond d«c«ission and the 
first ^o (rf these are not pathognomonic of gout, since they occur in 
other conditions, Wollaston, i 797 > proved gouty deposits contain^ 
uric acil Garrod, 1847. demonstrated presence of unc acid in gouty 

blood. 

THE PURIN BODIES. 

of gout. abnormality of the purin bodies themselves, 

immediately due to y possibly to some error in a protein with 
^^^nlmallv combined^when circulating in the blood, or 

““““'I “ 

questions practically nothing IS 01 . • . 

PURIN BODIES.— Form three groups, of which the following enter 


i. 


(iii) Uric acid (trioxypurin, CJH4N4OS) 


2. 


Adenin (aminopurin). (ii) Guanin 


(dioxypurin). 

Aminopxirins. — (1) 

o MSSuRSs.-(i) Theobromin (dimethyldioxypurin). (ii) 

Caffein' (trimethyldioxypunn). 

r.^T.TCT'T'TTTTTON OF THE PURIN BODIES.— The purin bodies 
CONSTITU skeleton, viz., the heterocyclic ring named by 

possess o* 
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Gout — Chemical Pathology — ^The Purin Bodies, continued. 

Fischer the ' purin nucleus The structural formula; exhibit the 
relationships ; — ^ 


(I) N-C (6) 

(s)i i(s)-N(7)\^ 

I I , >C{ 8 ) 

(3) N-C (4)-N (9/ 

purin nucleus and 
nomenclature 


N=CH 
HC i-NH 

purin 

(hypothetical) 


HN- 
1 

OC 

I !l OH 

uric acid (lactim form) 
(a) (6) (8) trioxypurin 


CO 

(!;-nh 


HN-CO 

I I 

HC C-NH 

II II \ pp 

hypoxanthin 
(6) oxypurin 


HN-CO 
od C-NH 
HN 


HN-CO 
I i 

OC C-NH 
HN-C- 1 ^ 


CO 


xanthin 

(a) (6) dtoxypurin 


uric acid (lactam form) 
(a) (6) (8) trioxypurin 


HN-CO 
OC C-N. CHa 

I 11 \ OP 

CHsN-C-N^^“ 

theobromin 

(3) (7) dimethyl* (a) (6) dioxypurin 

N-C. NHa 

H<!: d-NH 
II II 'y'CH 

adenin , 

(6) aminopurin 


CH,.N-CO 

OC i-N, CHa 
! Ii \ pw 
CHs.N-C-N^s^^” 

caffein _ 

f*' (3) (7) trimcthyl* (a) (6) dioxypurflL 
N-CO 

1 I 

NHj.C C-NH 
I I \ OP 

HN-C-Nj?=^“ 

guanin 

(a) amino- (6) oxypurin 


Source of the Purin Bodies Excreted in Man. — Two sources: 
(i) Exogenous ; (2) Endogenous. 

EXOGENOUS PURINS. — Ingested with food. Only certain food- 
stuffs affect purin excretion : — 

1. Nuclein-containing Substances. — On decomposition these 

produce aminopurins, convertible into uric acid in the 
body. Specially abundant in the thymus (adenin) and 
pancreas (guanin). 

2. Muscle. — Contains the ox3^urins xanthin and hypoxanthin, 

convertible into uric acid in the body. Specially abundant 
in meat extracts. 


3. Caffein or Theobromin (cocoa). — ^Methylpurins. Increase, J 
purin excretion, but not convertible into uric acid in the body/f 


ENDOGENOUS PURINS.- 
Two main sources : — 


-Arising from metabolism of tissu^(. 


1. Muscle Metabolism. — ^Produces xanthin and hypoxanthin.- 

Increased by exercise. 

2. Nuclein. — ^Normally, and also in gout, of less importence 

than muscle. In leukaemia and leucocytosis, is origin of 
much uric acid. 
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DAILY EXCRETION. — Purin-nitrogen in grammes : (i) Exo- 

genous, 0*3 to 0‘5 ; {2) Endogenous, o-i to 0-2, 

Probably half the endogenous purins arising from metabolism 
are decomposed into urea, etc., in the tissues and do not 
reach the urine as purins. Total daily uric-acid nitrogen 
about 0-6 grammes. 

/Formation of Purin Bodies and Uric Acid in the Tissues. — 

From nuclein, botli of food and of tissues, by action of succession 
of specific ferments (enz3rmes). (i) Nuclease : frees adenin and 
guanin from nuclein. Distribution is tissues almost universal, 
(ii) Desamidase : converts adenin and guanin into hypoxanthin 
and xanthin. Distribution same as nuclease, (iii) Oxidase'. 
converts hypoxantliin and xanthin (from any source, nuclein or 
muscle) into uric acid ; this takes place in the liver. 

Most animals readily oxidize uric acid into (finally) COj and 
NH3 by the ferment uricase : the presence of this in man is 
unproved, and man, possibly owing to its absence, has 
difficulty in disposing of uric acid. 

Variation in Purin Excretion in Gout. — 

IN CHRONIC GOUT. — (i) Endogenous purins : excretion about 
equal to lowest average of he^th, i.e., a constant diminution. 
(2) Exogenous purins : a purin-iich meal to a gouty inan causes 
an increased secretion, but smaller and slower than in health. 
(Thus retention occurs in purins from both sources.) 

• IN ACUTE GOUT. — Before and after attack, purin excretion is 
low. Shortly after attack commences, excretion rapidly rises 
above normal limits, then falls again. 


Increase of Uric Acid in Blood in Gout. — In health, blood 
contains no free purins, and total is about 0'002 gm. per 100 c.c. 
In gout : (i) Free purin (uric acid) is present, 0-003 S^- per 100 c.c. ; 
(2) Total amount is about o-oi gm. per 100 c.c. Thus the uric 
acid in the blood is definitely increased. Theoretically, this 

increase may result from : , j x- 

I. Increased production.— hgamst this : increased production, 
and increased amount in blood, occur in leukaemia and 
leucoc3rtosis, and then are always accompanied by increased 


2 DUninish^d excretion by hidney. with normal . production. — 
Supported by low purin excretion in gout and deficient 
exaction after purin-rich meal. Generally accepted cause. 

Note —The liver can destroy purins, and takes some unknown 
part in production of gout. 

\Diminished Excretion by Kidney of Uric Acid in Gout.— Two 

' main possibilities to adcount for cause : (i) A primary renal 

defect ie gout is a renal disorder. Against this: large excretion 
1^ Lute Lut proves that kidneys are not inherently unable to 
^ I'minate uric acid. Gout is not a primary renal but a metabolic 
LLurbance (2) Uric acid in gout circulates in an abnormal form 
which kidneys Lnnot eliminate. A reasonable working hypothesis. 
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Gout — Chemical Pathology, continued. 

The Form in which Purina Circulate in the Blood. — Two 

questions are involved : — J 

1. Are the Purins combined with Protein ? — No test, 

for uncombined purins reveals them in normal bloa^. 
Minkowski suggested that purins in blood are normal!^ 
combined with protein from which the kidney can separately 
and excrete them. Von Noorden further suggests that in 
gout this protein is deficient (or abnormal), hence kidney 
has to deal with uric acid uncombined or abnormally 
combined and with difficulty excreted. (This question 
deals with cause of retention of uric acid in gout.) 

2. In what Form is the Uric Acid ? — Admittedly as a. sodium 

salt. Gtidzent's Theory : Uric acid circulates as biurate 
NaHU ; biurate exists in two forms : (a) Unstable, 

soluble ‘ lactam ' form, contains group CO — ^NH — : and 
(b) Stable, less soluble ‘ lactim ’ form, contains group 
— C(OH)=N — ; on changing from (a) to (6) blood becomes 
a supersaturated solution, and biurate is deposited. (This 
question deals -with cause of deposition of urates.) 

In leukaemia, etc., where also excess of urates occurs in 
N blood, compensatory excretion does not allow time 

for the change in form, and hence no deposition 
follows. I 

Relation of Gouty Paroxysms to Deposition of Biurates. — ' 
Various questions arise : — 

Does a paroxysm correspond with deposition of biurates P — 
Frequently illustrated by increase in size of visible deposits. 

How does deposition excite a paroxysm ? — Generally ascribed to 
inflammation resulting from the irritation caused by rapid 
deposition. 

Selection of certain joints. — ^Ascribed to : (i) Frequent injury : 
in great toe, inflammation of joint is a common occurrence ,* 
forms focus for deposit. (2) High percentage of sodium 
salts, decreasing solubility of urates ; is maximum around 
joints. (3) Low temperature, locally decreasing solubility. 

Why are the urates suddenly deposited in gout ? — jDeposition of 
crystals from any supersaturated solution in vitro depends 
on various factors, many at present obscure, e.g., shaking, 
temperature, presence of a nucleus, increase of certain ions 
(in this case sodium). Such deposition in vitro may occur 
either suddenly or gradually in different conditions. A 
minute change may result in a sudden and complete deposi- 
tion. Exact factors in gout unknown. i 

Rise of purin excretion during acute attack also un-^ 
explained. 

Notes. — . [ 

ABNORMALITY OR DEFICIENCY OF FERMENTS (see above).— ' 
'Has been advanced as cause of excess or abnormal form of purins 
in gouty blood. 

Action of these ferments little known, but undoubtedly important. 
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CHRONIC INTERSTITIAL NEPHRITIS AND GOUT -Often 
chrome nepMtis. deposits of urates occur without 
paroxysins : ^cretion of urates is diminished and free urates 
often detectaUe m blood ; deposits probably occur slowly. 

^Chrome nephritis very common in chronic gout. 

Many essential questions in gout are yet unsolved, e.g., importance 
uric^^d°*^' xanthin and other purins besides 


Summary of Chemical Pathology of Gout. 

purins circulate in the blood in abnormal form. 

2. The kidney is unable to separate and eliminate uric acid from 

this combination. 

3. Uric acid salts consequently accumulate in the blood. 

4. These uric acid salts alter from a soluble to a less soluble state 

and the blood becomes supersatuated. * 

5. Sudden deposition of urates occurs from this supersaturated 

solution. 

6. Inflammation is excited mechanically in the tissues affected, 

and a gouty paroxysm occurs. 

7. After the deposition of urates and the resulting paroxysm, the 

blood is temporarily freed of the excess ; the patient often 
, /•: feels unusually well. The unknown cause is still present, and 
the accumulation of urates in the blood commences again. 


CHAPTER LXVI. 

DIABETES MELLITUS. 

A condition due to deficiency of the internal secretion of the pancreas 
producing disturbance tn metabolism of carbohydrates, and also of fats 
and protein, and characterized pathologically by hyperglycasmia and 
by long-continued glycosuria, and clinically by thirst, polyuria, 
emaciation, and tendency to coma. 

Etiology. — 

AGE. — ^All ages from birth : commonest thirty to sixty years. In 
youth, rapid and severe. 

SEX.— About 3 males to z females. 

RACE.— Hebrews and Eastern races very liable. 

HEREDITY. — ^Not infrequent. Often imld, but in other instances 
severity increases in successive generations. Probably Mendelian 
recessive character. 

(PREDISPOSING CAUSES. — Common in obesity. Excessive in- 
gestion of carbohydrates not proved as cause, but often present. 
R0rvous strain often precedes symptoms (increase of adrenalin 
suggested). Sepsis increases glycosuria. 

For metabolism of carbohydrates, normal and diabetic, for theories 
of diabetes, and for acidosis, see Carbohydrate Metabolism, 
Chapter LXVII, p- 348 - 
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Diabetes Mellitus, continued. 

Morbid Anatomy. — (Changes are mainly those of complications, 
except in pancreas.) ' , 

PANCREAS. — ^Little macroscopic change. Histology : Diffuse 
fibrosis invading acini; islands of Langerhans degenerate earl^.] 
distribution irregular ; interlobular fibrosis slight. ’ . ' | 

LUNGS. — Tuberculosis or pneumonia common. Rarely, gangrene.^ 

KIDNEYS. — ^Large markedly brick-red kidneys occasionally occur 
('diabetic kidney'). Common change is hyaline degeneration in 
descending loop of Henle. Chronic nephritis frequent. 

LIVER. — ^Usually no change. Glycogen absent. 

BLOOD. — Rarely lipaemia, if death in coma. 

ARTERIOSCLEROSIS. — Common. Occasionally myocarditis. 

Symptoms. — 

ONSET. — Gradual. Rarely sudden symptoms after shock. 

INITIAL COMPLAINTS. — Commonly : (i) Thirst ; (2) Polyuria ; 
(3) Emaciation and weakness ; (4) Boils, ulcers, and carbuncles. 
Occasionally : {5) Gangrene ; (6) Pruritus ; (7) Cataract. 

CHARACTERISTIC FEATURES.— 

Thirst \ Fluid needed for excretion of sugar, and for 
Polyuria ) hyperglycaemia. 

Appetite usually increased. Digestion good. 'X. 

Emaciation and Weakness. — U sually rapid and progressive ; 
extreme in youth. 

Tongue. — ^L arge, dry, and red ('raw beef'). 

Skin. — ^D ry. Sweats occur with phthisis. 

Temperature low. Pulse rapid. Constipation common. 

Urine. — Presence of sugar is characteristic but not essential. Chief 
characters : (1) Amount: from 3 to 4 or more litres (100 to 150 
ounces or more). (2) Specific gravity : usually 1025 to 1045. 
(3) Colour : very pale. (4) Glucose present ; mild cases, i to 
2 per cent ; severe, over 5 per cent. Daily excretion very 
variable : often 100 to 500 grammes (3 to 15 ounces), but may 
exceed this. (5) Albumin absent in mild forms : trace common 
in chronic and severe forms, and %vith chronic nephritis. Other 
features : Increased excretion of total N, uric acid, urea, 
phosphates. 

Blood-sugar. — Raised (See pp. 351 and 353). 

Blood. — Red cells variable : secondary anaemia or polycythaemia. 
Rarely lipaemia. 

Complications. — ^Auy of these complications may be the initial / 
feature to attract attention. - 

1. DIABETIC COMA. — See p. 344. ’ j 

2. HYPOGLYCiEMIA.— See p. 347. 

3. PULMONARY DISEASE. — Cause of death in 40 per cent. 

(i) Tuberculous caseating bronchopneumonia : rapid, (ii) Acute 
pneumonia. Rarely : (iii) Gangrene. 
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4- SKIN, LOCAL INFECTIONS, AND SEPSIS. — Very common r 
attributed to sugar in blood, (i) Boils and ulcers, (ii) Car- 
buncles. (iii) Pruritus, balanitis, (iv) Diabetic gangrene : 
rare under 50 years ; begins at toes ; usuall)’’ moist ; blue 
discoloration ; extends. Arteriosclerosis present in area. 
Glycosuria often slight. 

Skin jiay bk Stained with lipochromes from vegetables, 
producing pseudo-jaundice (carotinajmia). 

5. PERIPHERAL NEURITIS. — Tinglings common. Absence of 
knee-jerks first sign. Perforating ulcers not uncommon. 
'Diabetic tabes’: knee-jerks absent, steppage gait, pains in 
legs. Sciatica, lumbago, and various neuralgias common in 
elderly persons. Posterior columns of cord may be affected. 

6. EYE. — (i) Cataract : in 5'oung or old ; rapid, often bilateral, 
soft type, (ii) Diabetic retinitis. Changes are (a) glistening 
patches, often near macula, but not in star shape as in albumin- 
uria, (b) small hasmorrhages. The two changes occur separately 
or together. Distinction from albuminuric retinitis rarely 
definite, (iii) Rare : Amblj'opia, blindness, central scotoma, 
from retrobulbar neuritis. Tlirombosis of central vein. Optic 
atrophy. Sudden amaurosis. Lipsemic vessels. 

7. RENAL. — Chronic nephritis not uncommon in chronic cases. 
Albuminuria otherwise uncommon, except in severe and chronic 
cases. Occasionally : cystitis, pneumaturia (yeast in bladder). 
When acute nephritis occurs, sugar in urine temporarily 
diminishes or disappears, from impermeability of diseased 
kidney. 

8. SEXUAL FUNCTIONS. — Impotence in late stages if untreated. 
Pregnancy can take place. 

OTHER COMPLICATIONS. — Gastritis, diarrhoea, myocarditis, 
arteriosclerosis. 

Prognosis. — Mt7d types : good. Severe types : with marked sym- 
ptoms and high blood-sugar, depends greatly on correct treatment 
and observance by patient : may continue many years. 

INSULIN. — ^No ill-effects from prolonged use. Diabetes may be 
controlled for many years. 

COMPLICATIONS. — ^Tuberculosis : always serious. Sepsis and 
simple coryza disturb insulin and predispose to coma. Arterio- 
sclerosis : serious accessory feature. 

YOUNG SUBJECTS. — Progressive deterioration usual {see p. 343). 

ELDERLY SUBJECTS. — ^Less serious. Main risks are complica- 
tions — e.g., sepsis, gangrene, retinitis, cataract, neuralgias. 

^.FATAL TERMINATIONS.— In youth, coma. In older group: 

1 coma, myocarditis, sepsis, gangrene, nephritis, bronchitis. 

Diagnosis. — Combination of glycosuria with symptoms of diabetes 
is sufficient for immediate diagnosis. Sugar in urine must be 
glucose. Blood-sugar estimations necessary for distinction from 
renal and other forms of glycosuria {see p. 345). 
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Diabetes Mellitus — Diagnosis, continued. 

Fehling's solution also reduced by lactose, pentose, homogentisic 
acid (alkaptonuria), and partly by creatinin, uric acid, glycuroni^ 
acid. Benedict’s solution is not reduced by creatinin or uric acini. 

Deception occasionally by addition of cane-sugar or lactosQ„ 44'0 
fermentation with yeast) ; rarely by glucose. \ 

'v 

TREATMENT OF DIABETES. 

Aim of treatment is : (i) To adjust for the needs of the individual 
subject an adequate and not unappetizing diet -with or without the use 
of insulin, such that (2) the blood-sugar is \vithin normal limits, and 
(3) the urine is free from sugar, and (4) free from ketones. For such 
standardization a correct balance must be obtained between the diet 
and the insulin injections. Blood-sugar and urine must be examined 
at intervals. 

Observation must be maintained subsequently, especially on first 
return to ordinary activities, as adjustments may be necessary, 
particularly in dosage of insulin. 

The general principles of standardization will be considered for an 
adult of medium severity with ordinary insulin. Subsequently the 
features of mild cases, certain special conditions, children, and zinc 
protein insulin. 

General Measures. — Treat all sources of infection and sepsis-^ 
e.g., boils, carious teeth. Bed at onset. Regulate bowels. I 
Fluids not to be stinted. * 


Basal Diet. — Calculated for individual as follows : — 

TOTAL CALORIES. — Is starting point for standardization of diet. 

1. Measure body-weight in kilos (i kilo =2*2 lb.). Note : If 

markedly under- or over-weight, accept previous normal 
weight (if known), or preferably obtain ‘ correct ’ body- 
weight from a body-weight and body-length table. 

2. Allow 25 calories per kilo. Number of calories required is 

thus ascertained. Note : Active life may need 30 calories 
or heavy work 35 calories or more per kilo. It is often 
convenient initially to standardize against insulin at 25 
calories, and subsequently to increase the diet as necessary 
and add required insulin. 

CARBOHYDRATE, PROTEIN, AND FAT. — ^The required calories 
are now apportioned to these three categories : (i) Protein : 

allow I gm. per kilo. (2) Carbohydrates : allowance formerly 
about I gm. per kilo, balance of calories being provided by fat ; 
ketosis frequently occurred. Better results now obtained from 
allowing carbohydrates 2 gm. (or more) per kilo, fat not exceeding 
8 b to 100 gm. j 


1 . 


Example. — 

Weight 10 stone=64 kilos. Calories ="1600. 

1. Carbohydrate, 64 x 2^ = 144 gm. = 590 calories. 

2. Protein, 64 x i = 64 gm. = 260 „ 

3- Fat, 84 gm. = 760 „ ' ' 

Carbohydrates mainly given at meals followng insulin injections. 
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Insulin, — 

INDICATIONS FOR INSULIN. — For all except mild cases, (i) 
Ketosis, severe glycosuria, high blood-sugar ; (2) Rapid wasting ; 

I (3) Presence of complications; (4) Glycosuria before basal diet 

k— reached ; (5) Children. 

METHOD OF STANDARDIZATION. — (i) Place on initial or 
basal diet ; commence insulin injections, 5 {according to blood- 
sugar) units, 20 minutes before breakfast and supper. (2) Gradu- 
ally increase insulin as necessary ; first add 2 to 5 units in morning, 
then 2 to 5 units in evening, continue similar rises at intervals 
of 2 to 3 days. Test urine regularly (morning and evening 
specimens), and blood-sugar at inter\'^als, preferably before insulin 
and before midday meal. Finally urine must be sugar-free and 
blood-sugar (especially fasting) within normal hmits. 

Note : Number of grammes carbohydrate metabolized by i unit 
of insulin varies and cannot be fixed : is often about 4 gm. 

SUBSEQUENT LIFE {see also Complications, p. 338, and Special 
Conditions, p. 343). — Needs regular observation on the urine ; 
insulin requirements may fall or rise without obvious cause, 
often falling "with strict adherence to diet. Patient should learn 
to test urine and inject insulin, and be instructed as to hypogly- 
caimia. Note also ; — 

1. Body Weight. — Preferably kept slightly under normal. 

Rapid gain often follows insulin treatment : if excessive, 
adjust diet. 

2. Intercorrent Diseases. — (a) Coryza, influenza — striking 

efiect, often needs great rise in insulin, may be permanent ; 
(b) Pneumonia, etc. — ^normal diet for the disease must 
be given and insulin temporarily adjusted. 

COMPLICATIONS. — (i) Pain on injection : blunt needle or 
psychical. (2) Local swelling : rare, may be allergic. {3) Hypo- 
glycaemia ; (4) (Edema (' insulin oedema ') : may develop ivith 
rapid fall in blood-sugar, due to lowered osmotic pressure ; usually 
clears in 2 or 3 weeks. 

There is no absolute contra-indication to insulin. 

Note : In certain diabetics it is impossible to keep the blood-sugar 
normal and urine free of sugar without the greater disadvantages 
of frequent hypoglycaemia. 

Zinc Protamine Insulin.* — Ordinary insulin is a solution, easily 
absorbed, with a rapid short action. Protamine insulin (‘insulin 
retard ') is a combination of insulin with protamine, obtained from 
sperm of Salmo iridius ; it is given in suspension, has a low solu- 
bility in serum, and consequently slower absorption and more 
prolonged action, and fewer injections are needed. Zinc is plen- 

^tiful in pancreas, and present in all insulin ; addition to protamine 
insulin renders it more stable : zinc protamine insulin -will keep 
for a few weeks. 

Zinc protamine insulin commences effect in about 3 hours, 
maximum in about 8 hours, and total duration about 20 hours. 

• Knowledge of these insulins is advancing rapidly, and new preparations are being 

introduced. 
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Diabetes Mellitus — ^Treatment, continued. 

SPECIAL EFFECTS.— 

1. Slow absorption produces less rapid fluctuations in blood-! 

sugar. Larger carbohydrate diet can be taken. j 

2. Slow action does not control rise of blood-sugar and glycci- 

suria after carbohydrate meal. With one morning dose, nio 
persistent attempt to be made to control glycosuria after n 
breakfast. 

3. Hypoglyccemia. Less common, but severer and more pro- 

longed and less rapidly checked by carbohydrate (as insulin 
action continues) . Tendency to follow exercise (give 
preliminary carbohydrate). 

4. Unknown if zinc has deleterious effects. 

5. Ketonuria. Well controlled. 

METHODS OF ADMINISTRATION.— 

If given at night : Controls blood-sugar during night. Modified 
dose of ordinary insulin may be given in morning. 

If given in morning only. Does not always control morning 
glycosuria. With this exception, many subjects are satisfactorily 
standardized \vith one injection. 

Combination with ordinary insulin. Can be given in same 
syringe, but must not be mixed. Given before breakfast to^ 
combine effects : never at night. Results very' good, 

DIET. — Carbohydrates to be divided about equally for breakfast, % 
lunch, tea, dinner, and at bedtime. ' 

STANDARDIZATION : CHANGE FROM ORDINARY INSULIN, 
— ^To be carried out slowly. Zinc protamine insulin acts slowly, . 
and effect somewhat deceptive when commencing : risk of severe 
hypoglycasmia if dose increased too rapidly. Units necessary 
about same as ordinary insulin. 

Insulin Sensitive and Insulin Resistant Diabetes. — It is now recog- 
nized that two groups of diabetes exist which differ in reaction 
to insulin. Knowledge is incomplete, but advancing. Main 
differences are as follows (provisional) : — 

1. INSULIN-SENSITIVE SUBJECTS.— Younger ages. Onset 

usually acute. Characteristic diabetic symptoms marked. 
Blood-sugar rapidly sensitive to injections of insulin. Large 
increase of carbohydrate in the diet may need only a slight 
increase of insulin. This group is attributed to deficiency of 
insulin. 

2. INSULIN-RESISTANT SUBJECTS.— Elderly subjects ; usually I 

but not always obese. Onset insidious. Characteristic diabetic f 
symptoms slight. Slight increase of carbohydrate in diet infi^ 
need large increase in insulin. Blood-plasma on injection into> 
insulin-sensitive subjects inhibits the action of insulin ; thi^>^ 
action is identical with that of anterior pituitary extracts. 
This group is attributed to presence in the blood of some sub- 
stance inhibitory to action of insulin, probably anterior pituitary 
secretion. 
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SPECIAL CONDITIONS. 

Mild Cases. — Cases with : no complications ; no ketosis ; moderate 
1 glycosuria and rise in blood-sugar. Some may be treated on 
>~~diet alone, as follows : — 

J STARVATION. — For twenty-four to forty-eight hours, to render 
urine sugar-free. Give bovril, weak tea, and lemonade ; no sugar 
or milk ; fluids not stinted. 

PROGRESS. — Add articles daily until basal diet is reached in ten 
to twelve days. If sugar-free and blood-sugar wthin normal 
limits, can continue on this diet. 

Elderly Subjects. — May remain symptomless and without advance for 
many years : glycosuria often discovered during routine examin- 
ation. Severe treatment is unnecessary ; the follo^ving is 
sufficient : (i) General restriction of carbohydrates, e.g., bread, 
potatoes, pastry ; (2) Saccharine for sugar. Slight glycosuria is 
preferable to frequent h 3 q 30 glyceemia. 

BLOOD-SUGAR. — Often high ; renal threshold for sugar frequently 
raised (may be over 0-25 per cent). 

ICETOSIS. — Needs more systematized treatment, but great restric- 
tions inadvisable. 

Children. — Insulin invariably needed ; commence immediately on 
diagnosis. Prognosis without insulin about 2 years ; with 
insulin good, but constant attention necessary. 

SPECIAL DIFFICULTIES.— Numerous 

1. Addition to Basal Requirements. , (a) For gro^vth, 

' 40 per cent ; (6) For great activity of youth, about zo per 

' cent (much higher calories are normally used between 12 

and 16 years). Total requirements (approximate) : at 
5 years, 1500 calories ; at 10 years, 2000 calories ; at 15 
years, 3000 calories. Basal requirements for various ages, 
height, and weight have been calculated exactly by League 
of Nations Committee. 

2. Protein. — Give 2 gm. per kilo body weight. Fat moderate. 

3. Growth. — Involves frequent changes in diet and insulin. 

4. Blood-sugar. — ^Alters rapidly, especially under insulin, 

hence tendency to hypoglycmmia ; 3 or 4 injections daily 
may be necessary. 

5. Ketosis and Coma common. 

6. Infectious Fevers, etc. — Frequently disturb standardi- 

zation. 

7. Difficulty of Control. — ^Tendency to secret consumption 

of sweets, objections to insulin, etc. 

^'-^lETHOD. — ^Standardize initially at moderate figure, and then 

j increase to individual requirements. Work and games allowed. 
Zinc protamine insulin may be used. 

Pregnancy.— Rare in severe grades : abortion usual. In previous 
diabetics, more insulin necessary ; increase may be permanent ; 
pregnancy in general inadvisable. Induction not necessary 
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Diabetes Mellitus — Special Conditions, continued. 

unless there is ketosis, rapid advance, or difficulty in. treatment. 
Insulin does not harm foetus. In puerperium tendency to hypoy 
glycsemia. J 

Surgical Operations. — Not contra-indicated. In preparation, n<o 
starvation or omission of insulin. One hour before operation^ 
glucose 2 oz. by mouth, insulin 30 units. On recovery : milk ' 
diet and insulin six-hourly ; glucose if ketosis. 

AN.®STHETIC. — ^In order of preference : (i) Local or spinal ; 

{2) Gas and oxygen ; (3) Ether. Never chloroform. 

DIABETIC COMA. 

Invariably associated with acidosis and presence of ketones in the 
urine ; mode of production of coma unknown. May develop both 
in severe cases and also in relatively mild forms as result of in- 
fections, careless variations of diet and insulin, aided by constipation. 

Prodromal Signs. — (i) Headache or restlessness ; {2) Epigastric 

discomfort ; {3) Nausea and anorexia. Urine : ketosis (ferric 
chloride test positive). Also numerous casts. Blood-sugar : high, 
usually 0-4, always above 0*2. 

' Features of the Coma. — Unconsciousness partial or complete.^ 
' Air-hunger ’ (slow deep respirations), pulse rapid, temperature 
subnormal, leucocytosis, Flaccidity, viz., blood-pressure low, 
eyeballs soft (Krause's sign) ; knee-jerks and deep reflexes absent, 
plantar response flexor. Odour of acetone. In some cases, onset 
of coma rapid without warning : severe collapse, lividity, shallow 
breathing. Alkali reserve low. 

Diagnosis — ^From other causes of coma (see p. 315), especially from : 
(i) Hypoglycaemia ; (z) Meningitis, especially in children ; (3) 
Cerebral hsmorrhage ; (4) Urmmia ; (5) Morphia and narcotic 
drugs. 

IN HYPOGLYC.ffiMIC COMA. — (a) Spasticity, viz. — eyeballs firm, 
plantar response extensor, absence of knee-jerks (if found) is due 
to rigidity ; (6) Blood-sugar low : urine, no ketones, no sugar 
(may be in bladder from previous excretion). 

Treatment. — ’Test urine for sugar and ketosis; blood for blood- 
sugar. Cases vary so greatly that a definite routine is impossible. 
Influenced by previous record of diabetes. Frequent blood-sugar 
estimations of obvious assistance. Bisk of hypoglycaemia from 
overdosage with insulin important. 

GENERAL TREATMENT. — Keep warm. Enema. Stomach wash 
if vomiting. Fluids freely. Cardiac stimulants if collapse^ 
No food. 

INSULIN (ordinary). — Initial injection : 40 to 60 units subcutane-' 
ously. If coma profound, 60 to 80 units, also 50 units intra- 
venously. Glucose : 2 oz. well diluted, by moutii or stomach- 
tube ; if impracticable, inject intravenously 20 c.c. of 10 per cent 
solution. 
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CIRCULATORY FAILURE. — Serious. Often severe : pulse rapid, 
blood-pressure low. Interferes with, subcutaneous absorption of 
insulin : inject intravenously. Also cardiac stimulants ; stro- 
phanthin gr. intravenous ; or intravenous hypertonic saline, 
^ 500 C.C., 2 per cent solution. Coma usually deep. 

SUBSEQUENT PROGRESS. — Repeat insulin, 30 to 40 units, 
and glucose every three hours, until patient conscious or urine 
sugar-free. Control by blood-sugar estimations. If no improve- 
ment in 6 to 8 hours, increase to 40 or 60 units, every two hours. 
(No further insulin when urine is sugar-free without blood-sugar 
control). 

CONSCIOUSNESS RECOVERED. — Insulin 10 to 15 units every 
4 or 6 hours. Glucose in milk, half-pint 4-hourly, or better as 
skimmed milk. If coma tends to return, estimate blood-sugar 
to eliminate hypoglycsemia (see Hypoglycemia, p. 347). 

FURTHER TREATMENT. — In 48 hours, place on standard diet, 
but initially omit fat. Insulin dosage may be high for few days, 
but often falls rapidly. Treat any septic focus. 

ANURIA. — ^With above, or renal failure. Serious feature. Inter- 
feres with observation of progress. 

GLUCOSE ADMINISTRATION. — ^Advisability with insulin injec- 
•• tions much disputed, now generally accepted. Glucose reduces 
risk of hjrpoglycaemia and aids reduction of ketosis. Coma is 
not directly due to hyperglycaemia. 

ALKALIS. — Generally believed that alkalis do not assist. 

HYPOGLYCEMIA.— See p. 347. 

VARIOUS OTHER CONDITIONS ASSOCIATED WITH 

GLYCOSURIA. 

Glycosuria may occur over many years (or a lifetime) without 
symptoms of diabetes; sometimes known as ‘diabetes innocens'. 
Blood-sugar curves are usually not of diabetic type. Diagnosis must 
■be made with great care. Prognosis also at present guarded, as state 
may drift into true diabetes or hypoglycsemia develop. No glycosuria 
can be safely neglected permanently in which blood-sugar exceeds 
normal. . , . . 

Certain glycosurias are not directly due to pancreatic deficiency, 
but to interference by thyroid secretion, etc. : such axe originally non- 
pancreatic, but may produce diabetic symptoms. 

1. Normal Persons with Excessive Ingestion of Carbohydrates. 

— Glycosuria only occurs in experimental conditions. 

2 . f Renal Glycosuria. ’ — Not uncommon. ‘ Renal threshold ’ is low, 

and transient glycosuria occurs after a meal. 

CHARACTERISTICS.— . , . ^ .,4. 

a. Persistent or intermittent glycosuria relatively independent 

of diet. No diabetic s3anptoms. Often discovered acci- 
dentally. , . 

b. Hereditary factor not uncommon. 
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Conditions associated with Glycosuria — ' Renal Glycosuria continued. 

c. Amount of sugar in urine in 24 hours is usually small. 

d. Blood-sugar curve below normal limits. Fasting level low^ 

— e.g., 0‘06 per cent. Maximum ingestion level about o-iiW 
per cent, glycosuria occurring at this point. OccasionifHyr 
tlixeshold is higher and glycosuria intermittent. , 

e. Insulin dangerous. Restriction of carbohydrates often does \ 

not prevent glycosuria, may produce abnormal blood-sugar 
curves : strict diet may cause ketosis, and is contra- 
indicated. 

/. Condition as above often harmless : has been watched for 
years. Usually some debility. 

g. H3^oglycaemia is akin. Symptoms may occur. 

h. True diabetes may develop. Renal glycosuria, therefore, 

needs regular observation and guarded prognosis until 
long watched. Occasionally diabetic and renal blood- 
sugar curves appear to be combined, or conditions inter- . 
mit with each other. 

3. ‘ Lag Curves.’ — ^In persons exhibiting glycosuria (without 

diabetic symptoms) blood-sugar curve occasionally gives rapid 
ascent to 0-20 or 0-25 in J hour, falling rapidly in to 2 hours to 
normal fasting level, or definitely below to hypoglycaemia.-N, 
Described by MacLean as ‘ lag curve attributed to failure of 
storage metabolism to act until blood-sugar has passed ‘ renal 
threshold ’ : possibly associated with adrenal defect. Others 
ascribe it to rapid emptying of stomach, as not uncommon with 
duodenal ulcer. Neither explanation is satisfactory. Many 
individuals have been glycosurics of this type for years . without 
harm, but true diabetes may develop and constant observation 
is advisable. Often controllable by restricting sugar while 
permitting starch. May be intermittent, occurring when subject 
is debilitated. 

Note. — Relation of renal glycosuria and ‘ lag curves ’ to true diabetes 
and hypoglycaemia is uncertain. Blood-sugar curves with 
short sharp rise and fall to hypoglycaemia may occur after 
gastric operations — e.g., gastro-enterostomy — without glyco- 
suria. 

4. Alimentary Glycosuria.- — A term of former days before the 

knowledge of blood-sugar and the 'renal threshold’. Possibly 
applicable to obese subjects with transient glycosuria after heavy 
meals, but many are, correctly, mild and insulin-resistant 
diabetes. 

5. Hyperthyroidism. — ^May be result of (i) exophthalmic goitre, , 

(ii) administration of thyroid in myxoedema, obesity, etc,.,^ 
Note n 

a. Hyperthyroidism produces hyperglycaemia. Blood-sugar 

curve may resemble severe diabetes. 

b. In exophthalmic goitre there is often a very high ‘renal 

threshold’, and there may be marked hyperglycaemia 
without glycosuria. 
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of hyperthyroidism, blood-sugar may 


c. With treatment 

become normal. 

d. Thyroid hyperglycasmia may develop into true and permanent 

\ diabetes. 

/oT'Dyspituitarism. — ^The disturbances of carbohydrate metabolism 
are complex, and cannot be apportioned satisfactorily to hyper- 
and h^opituitarism. Glycosuria and diabetes may apparently 
occur in any group of dyspituitarism. 

7 . Hsmochromatosis. — Pancreas is destroyed by deposits of iron. 
In other conditions, lipoids, etc., are deposited. True diabetes 
results. 




‘ Phloridzin Glycosuria.’ — Produced experimentally by adminis- 
tration of phloridzin (a glucoside). Hypoglycsemia results. 
Excretion of sugar is enormous. It continues on carbohydrate- 
free diet and when liver is empty of glycogen ; hence sugar is 
produced from fat or protein. Mode of action unknown : possibly 
kidney can split off and excrete glucose from phloridzin, which 
then recombines with blood-sugar, forming a cycle. 


HYFOGLYCiEiaiA. 

The occurrence of hypoglycsemia and resulting symptoms is of 
recent study. The condition is also described as 'hyperinsulinism'. 

Causes. — Hypoglycamia is recorded in folloAving conditions: — 

1. EXCESS OF INSULIN.— 

a. ‘Insulin HypOGLYCiEMiA. —Therapeutic injections. 

b. Idiopathic HYPOGLYC.iEMiA. — ^Heredity distinct. Often, not 

always, with renal diabetes. 

c. Pancreatic Lesions. — Adenoma of islands of Langerhans. 

Rare. Attacks commencing mildly : with progress, 
become severe and frequent. 

2 . DIMINISHED SECRETIONS ANTAGONISTIC TO 

INSULIN.— 

a. Adrenals. — Addison’s disease. 

b. Pituitary. — ^Anterior-lobe tumours. 

c. Thyroid. — In myxoedema. 

3. LOSS OF DEXTROSE.— ‘Renal diabetes,’ 

Note . — Lowered renal threshold may be result of hypoglyc£emia. 

4. DESTRUCTION OF LIVER (interference with storage). — 

Primary carcinoma ; any cause of acute necrosis. 

5. EXCESSIVE PHYSICAL EXHAUSTION. 

Note. — Starvation does not cause hypoglycsemia in normal persons. 

1 Blood-sugfar. — Below o-So per cent is hypoglycsemia, but level of 
symptoms very variable. Onset about 0-07 (children lower), 
severe at 0-05, death at 0’025 (approximate). 

BLOOD-SUGAR CURVES.— These vary : may be high rise and 
rapid fall to low level ; diabetic curves are recorded. In diabetes, 
symptoms may develop at high levels — e.g., 0*20. 
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Hypoglycaemia, continued. 

Symptoms. — 

Acute forms especially in insulin hypoglycaemia ; usually about 3 
hours after injection ; may persist several hours. Order of o nsetj 
varies : — 

а. Feeling of inertia ; faintness or giddiness ; hunger. 

б. Nervous sensations ; anxiety ; hysteria ; tremors. 

c. Hot and sweating or cold and pale. 

Pulse may be rapid. Headache. Vomiting rare. 

Progress, in absence of treatment : emotional disturbances increase, 
mental confusion ; faintness, collapse. Difficulty in articulation, 
tremors, and diplopia may occur (suggesting alcoholism) : also 
inco-ordination. Twitchings and, in children, convulsions. 
Various complex nervous manifestations. Finally : unconscious- 
ness, coma. Onset of symptoms, after first occurrence, readily 
recognized by patient. 

Mild Types in chronic hypoglycsemia : exhaustion, headache ; 
but may be acute exacerbations, with convulsions, etc. 

Remote Manifestations. — Hypoglycsemia (and resulting ketosis) 
may be concerned with numerous conditions, e.g., forms of 
cydical vomiting, migraine, vomiting of pregnancy, night terrors, 
attacks of exhaustion, vertigo, collapse, and convulsions. 

Physical Signs. — See Diabetic Coma, p. 344. Note that extensor 
plantar response distinguishes from diabetic but not from all 
other causes of coma. 

Treatment.— Best. 

In milder degrees : Ingestion of sugar, e.g., four lumps of sugar, 
barley sugar, or i or 2 oz. of 50 per cent glucose : repeated in 
15 minutes. Orange juice. 

In severer degrees : (i) Inject adrenaline, i c.c. of i-iooo solution ; 
and (ii) Inject glucose, 20 per cent, 10 to 20 c.c. intravenously, 
also per rectum. Glucose, i to 2 oz. by mouth later. 

Insulin dosage to be readjusted. 


CHAPTER LX VI I. 

CARBOHYDRATE METABOLISM, 
NORMAL AND PATHOLOGICAL. 

NORMAL CARBOHYDRATE METABOLISM. 

In normal carbohydrate metabolism there are two principal stagfesj..^ 
(i) Alteration of ingested carbohydrates into the form convenient 
for use ; (2) Use of such prepared carbohydrate for the production 
of energy by the muscles. 

The first stage is performed by ferments in the alimentary canal 
and liver. The second stage needs the assistance of pancreatic 
secretion (insulin). 
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Besides the pancreas, certain other ductless glands and organs have 
subsidiary though important influences. Storage mechanism also 
exists for surplus carbohydrates not immediately required. 

'^nfluence of Ductless Glands and other Tissues. — Four ductless 
~ gj^ds influence the amount of sugar in the blood, viz. : (o) 
Diminish ; pancreas. (6) Increase : adrenals, pituitary, and 
th3n-oid. 

PANCREAS. — Minkowski and Mering discovered relationship to 
diabetes and thus to carbohydrate metabolism. Removal of not 
less than three-fifths of pancreas produces experimental diabetes. 
Internal secretion (insulin) is produced by cells of islands of 
, Langerhans ; two types of cells present, known as a and p ; 
secretion probably only from p cells. External pancreatic 
secretion has no relation to diabetes. 

Insulin. — ^The internal secretion of the pancreas is essential 
for the oxidation of sugar by the tissues. Deficiency is the 
ordinary cause of diabetes. The brilliant researches leading 
to its discovery were carried out by F. G. Banting and C. H. 
Best of Toronto and their co-workers. Banting and Best 
adopted the following method : It was known that if pan- 
creatic ducts are ligatured, cells secreting digestive enz3anes 
degenerate in a few weeks, while islands of Langerhans are 
little affected ; extracts of such glands were prepared, and 
on injection into depancreatized dogs were found to diminish 
sugar in blood and lengthen life. 

Standardization. — Insulin preparations are standardized by 
action on normal rabbite. Three units is the amount of 
insulin which on subcutaneous injection into a rabbit 
weighing 2 kilo from which food has been wthheld 
for 16 to 24 hours lowers percentage of blood-sugar 
within 3 hours to 0-045 (convulsions occur at this point). 
Note. — ^Ten units is approximately equivalent dose for 
human beings. 

ADRENAL GLANDS. — Action of adrenaline: — 

1. Hyperglycaemia and glycosuria follow injection, even in 
starving animals. 

2. Action specially marked in diabetes and depancreatized 

animals. 

3. In Addison’s disease, where internal secretion is deficient, 

hypoglycsemia and increased carbohydrate tolerance are 

present. . 

Mode of Action. — Increases glycogenolysis from liver and 
other stores, and thus raises blood-sugar. 

PITUITARY GLAND (HYPOPHYSIS).— 

^ Action of Extract of Posterior Lobe on Injection.— 
Directly antagonizes action of insulin and thus raises blood- 
sugar. An injection too small to cause any appreciable rise 
in blood-sugar may yet be sufScient to prevent the action of 
an injection of insulin. Also antagonizes action of adrenahne. 
Note. — la) With hypersecretion of posterior lobe, hyper- 
glycaemia and glycosuria occur : as in early acromegaly and 
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certain tumours of the gland. (6) With hyposecretion, 
hypoglycsemia and increased carbohydrate tolerance occur : y 
as in late acromegaly, Frohlich's disease, and removal of/ 
gland. In fractures of skull and operations disturbing glan ^ > 
hyperglycaemia is not uncommon. t' 

THYROID GLAND. — Note : (a) With excessive secretion, liyper-^ 
glycaemia and glycosuria result ; not uncommon in exophthalmic 
goitre. (6) In myxoedema, hypoglycajmia and high carbohydrate 
tolerance are present. 

Mode of Action. — Stimulates secretion of adrenalin. 

NERVOUS SYSTEM. — Claud Bernard's ‘piqure’, puncture of floor 
of 4th ventricle, results in glycosuria. Action is through left 
splanchnic nerve to the adrenals, stimulating secretion of 
adrenalin. Glycosuria ceases when liver is emptied of gtycogen. 
Cerebral tumours, fractures, etc., may produce glycosuria also 
from action on pituitary gland. 

Carbohydrates concerned in Metabolism. — 

1. MONOSACCHARIDES. — CaHijOj : (i) Dextrose (glucose, grape- 

sugar) ; (ii) Lsevulose (fruit-sugar) ; (iii) Galactose ; (iv) Mannose. 

2. DISACCHARIDES. — CijHjaOjj : (i) Saccharose (sucrose, cane- 

sugar) ; (ii) Lactose (milk-sugar) ; (iii) Maltose. . 

3. POLYSACCHARIDES. — (C6HioOB)n • Starch, cellulose, glycogen, 

dextrin. 

Reactions. — Fermentations with yeast : monosaccharides, 
Fehling’s and Benedict's solutions reduced by : mono- 
saccharides, lactose, and maltose. 

Normal Process of Carbohydrate Metabolism. — 

IN ALIMENTARY CANAL. — Action on ingested carbohydrates : 
(i) Starch converted finally into maltose and dextrin by diastatic 
ferments of saliva, pancreatic, and intestinal juices ; (2) Maltose 
and dextrin (ingested or from previous stage) converted into 
dextrose by ferments in intestinal mucous membrane ; (3) Cane- 
sugar into dextrose and Ijevulose ; (4) Lactose into dextrose and 
(possibly) galactose. All these carbohydrates thus become mono- 
saccharides, are absorbed, and pass into the liver. 

IN LIVER. — Processes are : — 

1. Monosaccharides arriving from the alimentary canal are 

passed into the circulation in the form of dextrose. Dex- 
trose is sole carbohydrate leaving liver. 

2. When concentration of dextrose in the blood reaches a 

certain maximum point, excess is converted into glycogen 
and stored by the liver (and also by muscles). 

3. Glycogen thus stored is converted into dextrose and passed! 

into the blood as required by the tissues, thus preventing 1 
blood-sugar falling below a certain minimum point. 

IN THE MUSCLES. — ^Processes are ; — 

1. Final combustion of dextrose with assistance of insulin, in 

production of energy — the essential fate of carbohydrates. 

2. Storage of excess as glycogen. 
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Storage of excess carbohydrates as glycogen thus occurs in (i) liver 
and (2) muscles. Total, about 300 gm. 

. NOTES 

Sources whence Liver can produce Dextrose. — 

1 . C arbohydrates. — Ingested . 

2. Proteins. — From diet and body tissues. May be negligible 

in normal persons on normal diet. Occurs in starvation. 
Proof in severe diabetes : hyperglycaemia and glycosuria 
(a) continue on carbohydrate-free diet, ( 6 ) increase with 
amount of protein in diet. 

3. Fat. — ^Not in normal persons on normal diet. (See Fat 

Metabolism, pp. 354. 355.) 

Supply of Carbohydrates Deficient, or less than demands 
of muscles. — ^Blood-sugar maintained at necessary level at 
first from glycogen stores and later from protein and fat. 
Supply of Carbohydrates Excessive. — ( a) Temporary and 
moderate ; excess stored as glycogen, (b) Persistent and 
moderate : excess converted into and deposited as fat — ^i.e., 
obesity results ; blood-sugar normal. 

Carbohydrate Tolerance. 'Assimilation Limit’. — 
Method of Estimation. — ^Dissolve 100 or more grammes of 
glucose in 250 c.c. water and give in morning on empty 
stomach. 

Normal Assimilation Limits (single dose on an empty 
stomach). — Glucose, cane-sugar : 150 to 200 gm. Lactose : 
120 gm . or less. These are lower limits ,* in normal persons 
it is difiicult to produce glycosuria with a single dose of 
carbohydrates. 

Starch never causes glycosuria in normal persons, how'ever great 
the amount, oAving to slow absoiption and digestion. 

In obesity, glycosuria after ingestion of carbohydrate occurs 
more reaifily ; usually ascribed to glycogen and fat deposits 
being overfall. 

LiEvuLOSE. — Metabolism differs from other sugars, and is 
carried further in the liver. Does not pass from the liver 
into the blood as carbohydrate, and consequently does not 
raise blood-sugar except when liver is diseased. 

Action of Kidneys. ‘ Renal Threshold.’ — Kidneys are not 
directly concerned in normal carbohydrate metabolism. Glycos- 
uria occurs when concentration of blood-sugar reaches a certain 
level. This 'renal threshold’ is normally about o-iy per cent. 
In diabetes, kidneys become less permeable to sugar (Graham), and 
'renal threshold ’ may rise to 0*20 or even o‘3o per cent. May 
also rise in nephritis. 

|brtf6ulation of Sugar in the Blood. — The circulation merely 
transports carbohydrates ; no metabolism occurs in the blood. 
Phenomena of blood-sugar may be considered under two forms : 

I. FASTING BLOOD-SUGAR.— Amount ' on an empty stomach ’ 
varies in different persons, but is normally between o-oo and 
0‘i2 gm. per cent. In a given person amount remains constant 
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except after food, even with muscular exertion unless extreme ; 
demands of muscles for sugar are conveyed to, and normally ^ 
supplied from, the glycogen stores. '' / 

2. INGESTION BLOOD-SUGAR. — After a meal containing carbajJ- 
hydrates, blood-sugar increases and rises to a maximunil. 
normally between 0*16 and o*i8 per cent — viz., near normalN. 
‘renal threshold’. At this point, just below where glycosuria 
would occur, storage processes (as glycogen) come into action 
and reduce blood-sugar to resting level even while absorption 
of carbohydrates is continuing. 

Normal Blood-sugar Curve after a Meal containing 
Carbohydrates. — ^Tested in adults by ingestion on empty 
stomach of 50 or 100 gm. glucose in 250 c.c. water. • Blood- 
sugar commences to rise at once, reaches a maximum in 
30 to 45 minutes, then falls rapidly to resting level in li 
hours — or often slightly below, returning to resting level 
in 2 hours. With large amounts of carbohydrates, fall to 
resting level is delayed, but ingestion maximum is not 
increased. 


Age Variations. — In children under 3 years, ingestion 
maximum usually does not exceed 0*13. In later 
decades, over 60 years, return to resting level i^ 
delayed. 1 

Summary df Normal Carbohydrate Metabolism. — 1 

1. Carbohydrates ingested are converted into monosaccharides by 

ferments in the intestinal juices or mucous membranes and are 
then absorbed. 

2. After a carbohydrate meal, dextrose reaching the circulation raises 

the amount of blood-sugar. 

3. When blood-sugax reaches about 0*17 per cent — ^i.e., near ‘renal 

threshold’ — storage processes become active. Dextrose is 
converted into glycogen, stored in liver and muscles, and blood - 
sugar falls to resting level of 0*09 to 0*11 per cent. 

4. The muscles combust dextrose for production of energy, the 

essential fate of carbohydrates. End-products are CO. and 

HjO. 

5. As blood-sugar is thus consumed, it is replaced normally from 

glycogen stores, thus maintaining the resting level. 

6. Internal secretions control the above processes. Pancreatic 

secretion (insulin) is necessary for combustion of dextrose by 
muscles. Adrenalin increases and hastens conversion of 
glycogen into dextrose. Secretion of posterior pituitary loba”^ 
antagonizes action of insulin. Thyroid secretion and irritatJOi^ 
of floor of 4th ventricle stimulate secretion of adrenalin. ^ 

7. Blood acts purely as means of transport. Kidneys act as ^ 

safety-valves when blood-sugar rises too high. 

8. If ingestion of carbohydrates be constantly excessive, unused 

balance is converted into and stored as fat. 


CARBOHYDRATE METABOLISM 


353 


METABOLISM IN DIABETES. 

^ Phenomena are considered as : (i) Relation of pancreatic disease 

to diabetes ; (2) Insulin ; (3) Blood-sugar ; (4) Acidosis and ketosis ; 

^]_Metabolism in the liver, muscles, etc. [See also Insulin Sensitive 

^?ND Insulin Resistant Diabetes, p. 342.) 

' 1 . Relation of Pancreatic Disease to Diabetes [see also Influence 
OF Ductless Glands, p. 349). — 

MORBID ANATOMY OF PANCREAS IN DIABETES.— 

a. Chronic interacinar pancreatitis present in at least 70 per 

cent, -with atrophy of the islands of Langerhans (Opie). 

b. Interstitial pancreatitis, carcinoma, lipomatosis present in 

a few cases, but cause glycosuria only when very advanced. 

c. No recognizable change in 10 to 15 per cent. 
EXPERIMENTAL DIABETES. — ^Allen's experiments on parti- 
ally depancreatized dogs (without insulin). 

a. On high carbohydrate and high fat diet : rapidly fatal diabetes. 

b. On very low carbohydrate and high fat and protein diet : less 

rapid but finally fatal diabetes. 

c. On a diet strictly limited in carbohydrates, fats, and protein : 

such diet — viz., just sufiicient to supply needs of the body 

— gave longest life and least liability to diabetes. 

Histology. — On first two diets, Allen found that p cells of 
islands of Langerhans swell (hydrops), degenerate, and rupture. 
Ascribes this to overstrain of their functions by diets in excess 
of their powers. 

Principal Conclusions. — 

i. Excessive diet results in destruction of essential pancreatic 

cells and permanent advance of condition. 

ii. Rest for pancreas is necessary. 

iii. Carbohydrates, fats, and proteins must all be standardized. 
Note. — Primary cause of degeneration of pancreas is unknown ; 

may continue to progress even on lowest possible diet. 

2. Insulin. — 

EFFECT OF INJECTIONS ON METABOLISM.— Studied in 
rabbits, depancreatized dogs, and human beings, normal and dia- 
betic. Principal effects : (a) Blood-sugar falls ; [b) Ketonuria 

disappears ; [c) Respiratory quotient rises after injection for a 
short time only. Action maximum in one hour : lasts 4 to 5 hours. 
MODE OF ACTION. — Insulin effects oxidation of dextrose in 
muscles. This cannot explain very rapid disappearance of blood- 
sugar after injections, as respiratory quotient does not rise 
, sufficiently ; nor apparently is sugar stored. Possibly entire 
y- bodily metabolism is temporarily ‘run’ on sugar (Dale). 

/z. Blood-sugar. — ^Hyperglycaemia, an abnormal amount of blood- 
sugar, is the essential phenomenon of untreated diabetes and 
the cause of glycosuria. 

BLOOD-SUGAR CURVE IN DIABETES.— Tested in adults by 
ingestion on empty stomach of 50,gm. glucose in 250 c.c. water. 

23 
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Metabolism in Diabetes— Blood-Sugar, continued. 

a. Fasting level is above normal. In moderate cases 


it IS 

below a normal 'renal threshold' (viz., 0-17 per cent) ;i 
but in severe cases it is above, and may be 0’3o or higher^ 
b. After carbohydrate ingestion, variations from normal cuTvL 
are : (i) Rise persists longer, may be 2 or 3 hours ; (ii)\ 
Reaches higher level, viz., 0-20 to 0-50 or more ; (iii) Fall 
is slower and does not return to resting level for several 
hours. ' 

The following points may be noted : — 
i. Occurrence of glycosuria depends on the blood-sugar rising above 
the 'renal threshold’, temporarily or permanently. 

In diabetes the ‘renal threshold' tends to rise, and may be 0-20 
or even 0-30 or higher. Thus definite h3^erglycaemia, and 
even coma, may be present without glycosuria. 

The amount of sugar in the urine does not run closely parallel 
to the degree of hyperglycaemia or to its variations, depending 
to some extent on other factors. For example, the percentage 
of sugar excreted usually rises with the volume of urine, and 
can be affected by administration of diuretics. 
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4. Acidosis and Ketosis . — See Acidosis, p. 355. 


5 . Metabolism in the Liver, Muscles, Etc. — 

METABOLISM IN THE LIVER. — Glycogen is absent from the 
liver in untreated diabetes. Overproduction of sugar by the liver j 
in diabetes is proved by the excretion of 10 to 30 oz. daily in some ^ 
cases. Advanced liver disease is not associated ivith glycosuria, 
though laevulosuria may occur, 

METABOLISM IN THE MUSCLES. — Glycogen is absent from the 
muscles. The muscles normally combust carbohydrates and thus 
produce energy ; in diabetes they are unable to do so owing to 
the absence of pancreatic secretion (insulin). 

FAT METABOLISM. — ^The metabolism of fat is abnormal, but 
at present obscure. Results in the formation of ketones [see 
Acidosis). Lipsemia may even occur. 

Is Fat converted into Sugar in Diabetes ? — ^Administration 
of fat has little, if any, influence on amount of sugar excreted, 
hence it has long been believed that fat is not converted into 
sugar. Fat might be used by muscles for production of 
energy without directly affecting amount of sugar in blood, 
and this action is suggested by the facts in the following 
paragraph. 

R^piratory Quotient. — -When dextrose is completely com- / 
busted, output equals oxygen intake, i.e., respirateryj 

quotient -:r- = l 


Q -. For higher fats quotient is about 0-7 V 

and ^ for proteins is lower. The normal quotient is 0-9 ; 
in diabetes it falls to a figure varying with severity down to 
0*7. This indicates that energy is obtained not solely from 
sugar but also from fats and possibly protein. 
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General Theory of Diabetes. — 

1. The internal secretion of the pancreas (insulin) is deficient in 
, amount. 

2. The muscles, in the absence of insulin, are unable to combust 
— dextrose for the production of the energy necessary for their 

contractions. 

3. The muscles, unable to distinguish between dextrose which they 

cannot^ utilize and dextrose which does not exist, send forth 
increasing calls for carbohydrate which result in increased sugar 
production by the liver. 

4. This increased production of useless sugar results in (i) hyper- 

glyc$mia and glycosuria, (ii) increased strain on and further 
fmlure of the already defective pancreas, (iii) consumption of 
tissues of the body. Thus results the clinical condition of 
diabetes mellitus. 

5. Ketosis results from abnormal metabolism of fats. 

The essential cause of the disease of the pancreas is unknown. 


ACIDOSIS 

Acidosis is the term commonly applied to the presence of ketones 
in the urine and the clinical features associated with such ketonuria ; 
correctly it imphes a diminution of the alkali reserve of the blood. 

Acidasmia implies an increase in the hydrogen-ion concentration in 
the blood. There are many causes for such changes. 

Diabetic acidosis (and o&er forms with carbohydrate starvation) 
is due to presence of ketones produced by incomplete combustion of 
fat in absence of sufficient normal metabolism of carbohydrates. 

The Ketone Bodies. — ^These are : (i) ^-oxybutyric acid, CH3. 

CHOH. CHj. COOH ; (ii) Aceto-acetic acid (often called in- 
correctly ‘diacetic acid’), CHj. CO. CHj. COOH; and (3) Acet- 
one, CHj. CO. CHj. Of these the toxic body is aceto-acetic acid, 
which in the ‘enolic’ form CH3. C{OH) : CH. COOH stimulates the 
respiratory centre. 

ORIGIN OF KETONE BODIES.— 

а. From Fat. — ^Main source in diabetes. The successive steps 

in fat metabolism by normal oxidation are believed to be : 
(i) but3rric acid ; (ii) p-oxybutyric acid ; ■ (lii) acetic acid ; 
(iv) CO2 and HjO. In diabetes, fat metabolism is abnormal, 
ascribed to deficient oxidation, which may be due to : 
(i) Conversion of fat into sugar (Poulton) — ^probably 
correct ; or (2) Disturbance from insufficient metabolism 
of carbohydrates (von Noorden). The steps thus become : 
(i) butyric acid ; (ii) p-oxybut^c acid ; (iii) aceto-acetic 
acid : (iv) acetone. 

The liver partially reduces the poisonous aceto-acetic 
acid to harmless p-oxybutyric acid, but increasing 
amounts escape into the circulation. 

б. From Protein. — Probable additional source in severe 

diabetes. Amino-acids, e.g., leucin, are closely allied to 
fatty acids. 
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Acidosis — continued,. 

Acidosis and Acidsemia. — The reaction of a fluid is usually 
expressed as the concentration of hydrogen ions. For w«er,y 
using the Sorensen notation, pii = Normal blood is slightly 

alkaline, between 7-34 and 7*47. . , . . , 

The problem of acidosis of the blood and acid®mia is complex owinK 
to the numerous substances involved. The compounds chieflyV 
concerned are sodium bicarbonate (the alkali reserve) and carbon 
dioxide. The following points may be noted : — 

a. The addition to the blood of moderate amounts of acid does 
not alter its reaction, owing to the presence of such salts 
as carbonates and phosphates and complex substances such 
as haemoblobin and protein which act as 'buffers’. 
h. The reaction of the blood — ^viz., the H-ion concentration — 
is. normally maintained constant in the body by varying, 
as may be necessary, the concentration of CO 2 (i) dissolved 
in blood as H2CO3 and acting as a weak acid, and (ii) 
combined in blood as NaHCOg, and acting as a weak base. 
This is expressed as : — 

. HjCOa 

K (constant) 


The following two disturbances may be considered 

i. If the dissolved CO2 becomes increased, the acidity 

stimulates the respiratory centre, respiration r 
becomes deeper and more frequent, COj is washed j 
out of the blood, and the normal reaction is/ 
re-established. Percentage of alveolar CO2 thus 
falls. 

ii. If the NaHCOa, the alkali reserve, becomes too high, 

alkali can be excreted by the kidney. 

c. The immediate effects of the presence in the blood of an acid 

such as aceto-acetic acid are briefly : — 

i. Respiration is stimulated, C02 is washed out of the 

blood, and H2CO3 assumes a lower level. 

ii. Some acid combines with the alkali and is excreted : 

hence the NaHCOg also assumes a lower level. 

d. If the amount of aceto-acetic acid further increases, the 

results are : — 

i. Kidney decomposes urea and produces ammonia 

which combines with and neutralizes acid. 

ii. Acid is excreted by the kidney. 

Finally these methods fail to control the acid, and in later 
stages excretion by the kidney may diminish. 

TESTS FOR ACIDOSIS.— / 

a. Urine: Presence of 'Ketone Bodies'. — (i) Aceto-a'Oe^’ 
acid and acetone : Rothera’s sodium-nitroprusside 
(2) Aceto-acetic acid : Gerhardt’s ferric chloride test. No\ 
simple test for P-oxy butyric acid. 

Note I. — Ferric chloride is a fairly sensitive test for 
aceto-acetic acid, but does not react with acetone. 
Rothera’s test reacts with acetone, but is also an 
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extremely delicate test for aceto-acetic acid {i part 
in 400,000) ; positive test is usually due to latter and 
is no proof of presence of acetone, even if ferric chloride 
reaction is negative. A positive Rothera -vvith a 
negative Gerhardt test is a rough quantitative measure, 
and this degree of acidosis is not of immediate danger 
clinically. 

Acetone is largely produced by decomposition of 
aceto-acetic acid subsequent to excretion by 
kidneys. 

Note 2. — High percentage of NH3. — Of total urinary N, 
about 3 per cent is normally excreted as NH3. Above 
5 per cent suggests acidosis : is often 20 to 30 per cent 
or higher. (Urea N may be used for total N in 
approximate calculation of percentage.) jRise precedes 
ketonuria. 

b. Alkali Reserve. — Expressed by volume of COj which 

blood can absorb. Normal (for plasma) : 55 to 70 vols. per 
100 c.c. blood. Acidosis: 25 to 30 vols.; pK rises to 7‘25. 

c. Alveolar CO^. — Normal : 4-5 to 6-2 per cent. Acidosis : 

falls to 2 per cent. 

Causes of Acidosis. — ^Variety of conditions involving rapid 
destruction of fat with shortage of carbohydrates — e.g., starvation, 
vomiting (vomiting in absence of ketonuria may cause alkalosis), 
toxic effects on liver. They may be tabulated as follows : — 

1. Diabetes. — ^Especially ivith constipation, sepsis, and infections. 

2. Starvation. 

3. Cyclical Vomiting. 

4. Migraine. 

5. Pernicious Vomiting of Pregnancy. 

6. Administration of Acids. — (As for B. coli infections.) 

Also in; (7) Nephritis; (8) Acute yellow atrophy of liver and 
chloroform poisoning ; (9) COg poisoning. 

Symptoms. — (Vary ivith cause.) Nausea, vomiting, pain in epigas- 

trium or throat. Air hunger, pyrexia, headache. May be 
neuritis. In diabetes, progresses to coma. 

Treatment. — ^Varies with cause ; in general, give glucose and 
ivithhold fat, [See Diabetic Coma, p. 344.) 

ALEALOSIS. 

Alkalosis is the reverse of acidosis and implies an increase in the 
alkali reserve. Alkali reserve may be 80 to 90 vols. per 100 c.c. 
'-.plasma, and pH of blood less than 7’5. 

{pauses. — Alkalosis may arise from various causes, including : — 
f~i. INCREASE IN ALKALI RESERVE. 

a. Massive Dosage with Alkalis. — In treatment of peptic 
ulcers, or chronic nephritis with oedema. Normal tolerance 
not less than 15 gm. sod. bicarb, in 24 hours. Alkalosis 
aided by anamia, renal disease, and vomiting. May 
develop after one week of treatment. 
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Alkalosis — Causes, continued. 

b. Loss OF Chlorides from the Body. — (i) Persistent vomit- 

ing, e.g., pyloric stenosis ; (ii) Prolonged stomach, washes, 
(formerly in gastric atony) ; (iii) Diarrhoea (rare) ; (iv^ 
Fireman's cramp (lost in sweat). Loss of chlorides froiti 
plasma necessitates retention of alkalis to maintain osmotic^^ 
pressure of blood, and hence alkalis not excreted : alkalosis \ 
here outweighs the acidosis of vomiting. 

c. Rapid Respiration at Rest. — (i) Voluntary ; (ii) Hysteria 

(is cause of fainting). COg is washed out of blood rapidly. 

2 . DECREASE IN ALKALI RESERVE WITH GREATER 
DECREASE IN HjCOa OF BLOOD. — Associated with lack of 
oxygen (anoxaemia) as in : (i) High altitudes ; (ii) Cardiac 

failure *, (iii) Pneumonia. In ascenmng to high altitudes (over 
n,ooo feet) lack of oxygen causes deep respiration, washing 
out COg; kidneys secrete alkaUs to balance (urine alkaline), 
but COj loss is greater and pH of blood falls. 

Rise in Blood -urea. — Kidney fails to secrete urea (assists to 
maintain osmotic pressure) ; blood-urea rises ; death in uraemia 
can occur without renal disease in alkalosis. 

Symptoms. — Complicated by tetany and uraemia. 

AT ONSET, — Anorexia, malaise, headache ; thirst, nausea, vomit’^ 
ing, and constipation ; dizziness; tenderness, tingling and pains e 
in limbs and increased muscular irritability. F 

PROGRESS. — ^Nervous, irritable, resentful, and drowsy (may ^ 
resemble delirium tremens). Tetany or epileptiform convulsions. 
FINALLY. — Comatose. 

Physical Signs. — ^Pulse rapid, respiration slow ; may be p37rexia. 
Sweating, face flushed, tongue dry. Blood-pressure rises. Blood- 
urea raised. Urine : may be polyuria, albumin, casts, chlorides 
low ; alkaline (or acid in early stages). 

Treatment.— Stop alkalis if given (usually sufficient). Glucose by 
mouth or intravenously. Acid sodium phosphate, gr. xxx every 
4 hours. See also Tetany. ' . 


CHAPTER LXVIII. 

OBESITY AND OTHER LIPOMATOSES, 

OBESITY. 

An excessive deposit of fat. The condition is only a symptomv anc 
the causes are various. ^ 

Etiology. — * 

MnSlacgr’ 

SEX.— Females predominate: partly connected 
secretions. j 


with internal 
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Pathogenesis . — 

I. EXOGENOUS. — ^Excessive intake: especially heavy consump- 
tion of fats, carbohydrates, beer. Basal metabolic rate : 
normal. 

_2^. ENDOGENOUS. — Lessened consumption in body. Endocrine 
disturbances include : (a) Sexual : increase of fat common 
at puberty (females), menopause, pregnancy ; after castration. 
(b) Pituitary, (c) Thyroid, (d) Suprarenal. (See under the 
various glands.) Basal metabolic rate : low. 

3. CONSTITUTIONAL. — ^Maintain or gain weight in contradiction 
to usual caloric standards. Hereditary factor in 80 per cent. 
No gross endocrine defect. 

See also Water Retention Type, p. 360. 

Morbid Anatomy. — Great increase of fat in all sites where normally 
found, e.g., subcutaneous, omentum. Fatty infiltration of heart 
invariable. Various complications. 

Symptoms. — (i) Increased size, alteration of personal appearance. 
(2) Sweating. (3) Faity myocarditis, viz., shortness of breath, 
cardiac pains and weakness. (4) Sleepiness. (5) Psychological 
disturbance as to appearance. General health may be good. 

BASAL METABOLIC RATE. — ^Estimate (see above). 

BLOOD-SUGAR CURVE. — ^Variable : may be flat or high. 

Complications. — (i) From muscular weakness, e.g., umbilical and 
other herniae. (2) Metabolic : gout, glycosuria. (3) Respiratory 
and cardiac troubles : bronchitis ; cerebral haemorrhage in the 
plethoric type. Pneumonia and anaesthetics badly borne. 

Diagnosis. — Usually simple. In myxcedema, skin dry and harsh. 

Prognosis. — Expectation of life diminished by tendency to com- 
plications. 

Treatment. — Involves (a) restriction of diet ; (&) regulation of 

exercise. Severity of restriction of diet depends on degree of 
obesity and opportunities for treatment. Heart to be watched. 
Weight to be recorded regularly. 

MODERATE DEGREES.— Restriction of diet to 1300 to 1500 
calories on following principles : — 

1. Fat, — Great restriction: total 40 to 60 gm. No butter, 

ham, bacon, fat of meat, cream ; little milk. 

2. Protein. — Not restricted : about 70 gm. 

3. Carbohydrate. — ^Moderate restriction : about 150 gm. 

(Great restriction tends to produce h3rpoglycaemia, depres- 
sion, and refusal of treatment.) 

4. Fluids. — ^Not limited. 

A weekly fast day may be enjoined. 

Loss of weight : to 3 lb. a week. 

SPECIMEN DIET.— 

7.30 a.m. and 10 p.m. : Hot water. 

8.30 a.m. : Cup of meat extract. 

I p.m. : Soup, meat, 5 ounces. Green_ vegetables, 6 ounces. 

Digestive biscuits, i ounce. Fresh fruit, 4 ounces. 
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Obesity' — ^Treatment — Specimen Diet, continued. 

4 ’ 3 ® P-iu- ■ Tea. Bread, l ounce. Milk, 3 ounces. 

7.30 p.m. : as lunch. / 

Daily allowance of butter, J ounce. J 

RAPID REDUCTION.— Confine to bed. Diet 300 and 500 calorie^ 
daily, alternate days. Loss of 14 lb. in 2 weeks. Continue on\ 

diet as above. ^ 

Vitamins A and D to be added — e.g., as radiostoleum or 

adexolin. 

EXERCISE AND GENERAL HYGIENE. — Exercise regu- 
lated during strict diet : excessive exercise — often attempted by 
subjects — always fails to reduce obesity, and often increases it, 
unless diet is controlled. 

DRUGS. — Thyroid extract only constantly effective drug : acts also 
on protein tissues, and hence needs careful watching : dose begins 
with gr. \ b.d. (dry extract) : give plentiful protein in diet : heart 
also must be carefully watched : not with strict diet. Little 
value if basal metaboh'c rate normal. Diniiro-ortho~cresol increases 
basal metabolic rate and causes loss of weight, but administration 
is dangerous. 

BERGONIE’S METHOD. — Muscles, stimulated electrically, con- 
tract against resistance of sand-bags. Reduces weight. Heart 
needs watching. Rapid recurrence. 

Water Retention Type. — Rare. Cause unknown. Young sub- 
jects, 12 to 30 years. Pallor but no pitting. Appetite small. 
Urine : quantity small, about i pint on normal intake. Reduc- 
tion of weight slight on restriction of diet to 500 to 700 calories. 

TREATMENT. — (1) Rest in bed essential. Urine rises several 
pints daily. (2) Fluid : i to 2 pints daily. {3) Salt-poor diet. 
(4) Diet : 700 to 1000 calories. Salyrgan may be given. 

Obesity in Children. — Constitutional type common. May dis- 
appear at puberty, but frequently does not. Amenorrhoea 
common. Dietetic treatment advisable. Thyroid contra-indi- 
cated. 


OTHER LIPOIVIATOSES. 

1. Adiposis Dolorosa (Dercutn’s disease). — Four characteristics 
described : Obesity ; (2) Pain and tenderness of fat ; (3) 

Asthenia ; (4) Psychical changes. 

ETIOLOGY. — Females preponderate : usually in middle age. 
Syphilis, alcoholism, and traumatism have been recorded ; also 
pituitary tumours. 

SYMPTOMS.— Several types described : (i) Localized form ; 

{2) Diffuse form. Obesity usually present previously, but rarely^ 
the painful sgreas are the only deposits of fat. 

Locauzed Form. — ^With previous obesity, there occurs a 
painful local area : usually slightly raised and reddened : 
diameter few inches ; subsides in a few days, leaving distinct 
painfxil nodule. Recurs in other areas. After many attacks. 
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may cease, but the multiple painful nodules remain. No 
special nerve distribution. 

Disiribution. — Back, neck, upper chest, arms, and thighs. 
Face, hands, feet always escape. 

Diffuse Form. — ^Entire fat tender, but no local areas or 
nodules. Probably a different condition. 

' TREATMENT. — ^Palliative. Sedatives. 

Note . — It is doubtful whether this condition should be described as 
an entity. Localized form is due probably to l3mphatic disturb- 
ance in fatty tissue with some inflammation (cf. elephantiasis). 
In diffttse form pain is probably a neurosis and in moderate 
degrees is common : is separate from other type, which may be 
referred to as Dercum's disease. Cases with marked asthenia 
and psychical changes are sometimes manifestations of pituitary 
tumours. 

t 

2 . Lipoma. — ^Local innocent encapsulated tumour of fatty tissue. 

Often multiple. May be painful. 

3 . Diffuse Lipomatosis of Neck. — Increase of fatty tissue around 

neck : may be enormous. Almost always in alcoholic males. 
May be local lipomata, general obesity, or sometimes wasting. 
Also termed 'adeno-lipomatosis’, as tissue may contain lymphatic 
glands. 


CHAPTER LXIX. 

HiEraOCHROMATOSIS. 

{Diabite bronzi.) 

A rare disease, probably due to an inborn error of metabolism of 
iron, characterized pathologically by deposition of iron-containing 
and other pigments in the tissues, and clinically by widespread pigmen- 
tation, by cirrhosis of the liver and other organs, and usually by 
diabetes. 

Etiolog'y. — ^Age : 30 to 60 years. Almost unknown in women. 

No predisposing factors known. Hereditary and familial cases 
recorded. 

morbid Anatomy. — General pigmentation of tissues, brown or 
slaty colour. 

LIVER.— Large, smooth, brick-red. Histology : (i) Pigment very 
abundant in liver cells and fibrous tissue ; {2) Multilobular 

— ' cirrhosis. ‘ Primary ’ carcinoma occasionally. 

LYMPHATIC GLANDS.— Pigment enormous. Structure almost 
1 destroyed. 

SPLEEN. — ^Enlarged ; pigmented. Fibrosis varies. 

PANCREAS. — ^Pigmented and fibrotic. 

HEART AND INTESTINES.— Pigment less. 
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Hamochromatosis, continued. 

Nature of the Pigment. — Two forms ; (i) HeBmosideyin, iron- 

containing pigment, in liver, lymphatic, and other glands ; (2) / 
Hamofuscin, iron-free, a melanin pigment, containing sulphur, j* 
in heart and smooth muscle. 

AMOUNT OF PIGMENT AND IRON IN BODY is enormous. \ 
Iron may be 40 gm., 30 gm, in liver (Muir and Dunn) : normal \ 
total in body is 2 gm., and daily ingestion in food 10 to 30 mgm. 

Pathogenesis. — ^Note ; — 

1. Retention of iron must be almost complete for years. 

2. No increased hamolysis, i.e., no anamia, and no hyperplasia 

of bone-marrow.' Pigment moderate in spleen and kidneys. 

The condition is due to an inborn error of metabolism affecting 
metabolism of iron, resulting in production of hamosiderin, and 
probably also affecting metabolism of protein, resulting in forma- 
tion of hamofuscin (Sheldon). 

Other Theories (discredited). — ^Special form of cirrhosis. Chronic 
copper poisoning. 

Symptoms. — Very chronic. Take many years to develop. Due to 
effects of deposits, (i) Pigtnentation of skin (may be absent) : 
Brown to slate colour ; mainly on exposed parts ; also common 
on buccal mucous membrane. (2) Enlarged liver and spleen : " 
Smooth and uniform. Ascites, etc., develop. (3) Diabetes ; 
Occurs in 80 per cent ; late in disease, but severe and rapid •, 
blood-sugar enormous. (4) Endocrine defects. Note ; Addison’s 
disease may coexist and cause its specific pigmentation. 

Prognosis, — Chronic, but finally bad from cirrhosis and diabetes. 

Diagnosis. — From : {i)Addison’s disease, by glycosuria and enlarged 
liver and spleen. "(2) Hypertrophic biliary cirrhosis, by absence 
of jaundice and presence of glycosuria. (3) Splenic anesmia. 
(4) Lipoidoses. 

SPECIAL TESTS ; (r) Biopsy of skin ; (2) Urinary deposit may 
show mtracellular granules of hsemosiderin. 

Treatment — As in diabetes (controlled by insulin) and cirrhosis of 
liver. 
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, Section IV . — Diseases of Metabolism and Diseases of Deficiency, contd. 


B. DISEASES OF DEFICJENCY. 

CHAPTER LXX. 

VITAMINS. 

Natural foods contain certain constituents present in minute 
amounts ; but if these be removed, such foods are unable to support 
nutrition, and symptoms of actual disease develop. These con- 
stituents are unconnected with the supply of energy and protein, 
yet they are necessary for complete normal metabolism. 

These substances are known as ‘ vitamins '. They are present in 
all natural diets of men and animals, and are present in sufficient 
supply in food so long as it is reasonably varied, has not been separated 
into parts artificially or accidentally, and has not been exposed to 
any destructive process. But they are not invariably present in 
sufficient amounts in the diet under special circumstances, and in the 
. diet of childhood and the period of growth. They are apparently 
I formed only in the tissues of plants, and cannot be synthesized in the 
' animal body, with the exception of vitamins A and D, 

Vitamins at present recognized are : — 

FAT-SOLUBLE.— 

Vitamin A. — Source : Carotene. Identified and synthesized : 
is an alcohol. Disease : Xerophthalmia (keratinization). 
Foodstuffs : Milk products, fish-liver oils, etc., green vege- 
tables. Can be formed in body from carotene. 

Vitamin D (Calciferol). — Source : Cholesterol. Identified and 
synthesized. Disease : Rickets, etc. : calcium and phos- 
phorus metabolism. Foodstuffs : Fish-liver oils. Formed 
in body from cholesterol. 

Vitamin E. — ^Not identified. Disease : Sterility. Foodstuffs : 
Wheat-germ oil, lettuce. 

WATER-SOLUBLE.— 

Vitamin Bi (Aneurin). — Source: Germ of cereals. Identified 
and synthesized. Disease : Beri-beri. Foodstuffs : Wide- 
spread. Vitamins Bj, B4, and Bj: growth-factors: associated 
•with Bj. 

Vitamin Bj. — I dentified partly as fla'vin. Disease : Pellagra 
and dermatitis. Foodstuffs : Widespread. 

Vitamin C (Ascorbic Acid). — Identified and synthesized : is 
a carbohydrate. Disease : Scurvy. Foodstuffs : Lemons, 
green vegetables. ^ . 

FAT-SOLUBLE VITAMINS A, D, and E.— Possess followmg 
properties : — . ' 

a. Present in the ‘ unsaponifiable residue’— about i per cent— 
of fats in which they occur — ^i.e., are stable to alkalis in 
conditions employed in hydrolysis of fats. 
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Vitamins, continued. 

b. Soluble in fats and fat solvents — e.g., ether. Very slightly 

in water. 

c. Comparatively resistant to heat. 

d. Oxidation causes rapid destruction. 

e. Destroyed in hardening oils by action of hydrogen, method 

used in preparation of edible fats. > 

DISCOVERY OF VITAMINS : EXPERIMENTS WITH PURI- 
FIED DIETS.— 

Lunin, 1881. — Animals died in one month on artificial purified 
diet containing the supposed essential ingredients of milk, 
viz., caseinogen, milk-fat, milk-sugar, and ash of milk. 

At the time this was attributed €0 : (i) Monotony of diet. 
(But pure milk will sustain life.) (2) Lack of flavouring, 
and hence loss of appetite. 

Beri-beri had been largely elucidated before the following 
researches were publi^ed. 

Osborne and Mendel, 1911. — Rats died on diets composed • 
of isolated food substances, viz., starch, sugar (lactose), lard, 
inorganic salts, with agar as a basis. 

Stepp, 1911-12. — ^Mice died on diets, otherwise satisfactory, 
but extracted with alcohol and ether, but could be saved 
by addition of these extracts. 

Hopkins, 1912. — Young rats died rapidly on a diet of purified 
food substances, but lived and grew on addition of milk 
(4 per cent of diet), milk extracts, or yeast. He con- 
cluded that some ‘accessory food factors’ were essential for 
growth in young animals, as he had suggested previously in 
1906. 

Osborne and Mendel, 1913. — Discovered that the active 
substance was concentrated in the butter-fat fraction of 
milk. Also was found to accompany the fat when extracted 
with ether. 

Until the following research, this was believed to be the 
only accessory substance necessary to supplement a diet 
of purified constituents in order to produce growth. 

McCollom and Davis, 1915. — Study of rice diets proved the 
existence of a second accessory factor essential for normal 
nutrition during growth. They named the two factors now 
kno\vn : (i) Fat-soluble A ; (2) Water-soluble B. 

Also proved that Water-soluble B is present in milk 
and separated with difficulty from milk sugar ; this 
explains its previous escape from observation, since it 
was present in lactose used as sugar in many experi- , 
mental diets. 

Vitamin A. Fat-soluble. — ^Primary source is carotene, a reddish 
hydrocarbon present in : (i) All green plant tissue including 
marine algae {whence in fish) ; (2) Certain roots and fruits (carrots, 
palm-fruits). In animal tissues, carotene is broken down into 
vitamin A. 
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Vitamin A is an alcohol, CjoHjoO ; yello\vish viscous fluid; fairly 
stable, resists ordinary cooking and boiling. Carotene and 
vitamin A have same effect, but latter is more potent and more 
easily absorbed from intestine. 
iuPRESENCE IN FOOD SUBSTANCES.— 

Present in : (i) Green vegetables (as carotene) ; (2) Fats — 
fish-liver oils and many animal fats and oil ; (3) Milk, butter, 
cream. {.}) Meat and fish — liver, kidneys, etc. 

Animal tissues have fair reserves but less in wnter. 

Absent froji : (i) Vegetable oils (prepared from seeds), e.g., 
olive oil, cotton-seed oil, linseed oil. (2) Lard. (3) Yeast. 
(4) Malt extract. (5) Meat extracts. 

In accordance* with above, absent from : white bread ; 
salad and frj'ing oils ; margarine, except when prepared 
from animal fat (other than lard) ; custard powders 
and egg substitutes. Deficient in most patent and 
proprietary foods. 

COLOUR TEST. — Antimony trichloride gives blue colour in 
presence of vitamin A : can be compared quantitatively in 
Lovibond's tintometer. 

ACTION OF VITAMIN A. — Is concerned with general nutrition 
of cells. In its absence, development of keratinizatiofi — viz., 
thickening of epithelium, with tendency to secondary infection ; 
effect widespread. Note : — 

1. Xeropjitiialmia. — Comeal epithelium thickened, necrosis 

and infection may follow ; no lachrymal gland secretion ; 
inflammation in anterior and posterior chambers ; may 
lead to complete blindness. Specific of vitamin A deficiency. 

2. Hemeralopia (night blindness). — Vitamin A is essential for 

regeneration of visual purple in retina. 

3. Tendency to sepsis. 

4. Growth IS affected. Young rats grow for a short period : 

then weight becomes stationary : death usually from septic 
complications. Adults able to live for long periods : general 
health suffers. 

HUJIAN REQUIREMENTS.— 

International Units (measured on growth of young rats).— 
Adult : needs 2000 daily. Child : 3000 daily (contained in 
one teaspoonful of cod-liver oil). 

Units contained in i gramme: milk, 3 to 5: butter, about 
60 ; cod-liver oil, 1000 ; halibut-liver oil, 160,000. 

VITAMINS A AND D. — Cod-liver oil heated until no longer able 
to prevent xerophthalmia was found still able to cure rickets. 
This led to discovery of vitamin D. 

^Vitamin B Complex. Water-soluble. — Present especially in 

seeds and eggs of animals. Easily extracted. _ Vitamin B complex 
contains two groups : {a) Vitamin Bj (aneurin) : associated ■with 
which arc Bj, B4, and B5 ; (h) Vitamin B,, including flavin 
(‘ Bj ’) and another vitamin (Bj), pellagra-preventive. Knowledge 
incomplete and advancing. 
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Vitamin B Complex, continued. 


PROPERTIES.— . , , ^ ^ 

I. Soluble in water. Also alcohol, but not in the other fat solvents 


■/ 


X 


2. Moderately resistant to heat. 

3. Very resistant to drying and oxidation. 

4. No colour test known. \ 

DISTRIBUTION IN FOOD SUBSTANCES.— Especially present 

in seeds and eggs of animals. 

Present in : (i) Cereals and pulses. In cereals is contained 
mainly in the embryo. In pulses is distributed throughout 
seed. {2) Eggs, fresh and dried. (3) Yeast (can synthesize B). 
(4) Vegetables ; potatoes (moderate). (5) Meat, fish-roe, 
milk, liver, kidney (in moderate degree). 

Absent from : Fish, fats of all kinds, meat extracts ; also 
from polished vice and white bread (embryo removed in 
machine milling). 

COMPLETE VITAMIN B DEFICIENCY.— Rats on such diet 


die rapidly without paralysis or dermatitis. 

VITAMINS Bi and Bj. — Wheat embryo : rich in Bi, poor in Bj. 
Milk, meat, green leaves, potatoes, roots : poor in B^, rich in B2. 
Egg-white : contains Bj, no Bj. 

Solubility. — B^ more soluble than Bj in alcohol. 

VITAMIN Bi (aneurin). — ^Anti-neuritic. Heat-labile. Destroyed 
at 120° C., and thus absent from tinned and autoclaved foods. 
Has been isolated in pure crystalline form find synthesized. 
Formula : C12H16ON4S. 2 HCl *, constitution uncertain, contains 
pyrimidin and thiazole groups. 

Present in : Germ of seeds abundantly ; little in leaves and 
fruit, yeast. In nearly all natural food-stuffs except egg- 
white, honey, and endosperm of cereals. Rich in egg-yolk 
and liver. Separated by adsorption in fuller’s earth. 

International Units. — Average diet contains 200 to 500 
daily ; requirements possibly 500 to 750 ; in pregnancy 3,000. 

Effects of Absence. — (i) Beri-beri in man ; (2) Polyneuritis 
in birds ; (3) Inanition and loss of appetite — ^is essential for 
growth a,nd maintenance of health in adults ; (4) In man, 
may be connected with peptic ulcers. Has some part in 
carbohydrate metabolism. 

Storage. — Animals possess limited store of Bj ; in man 
exhausted in go days. 

YITAMINS B3, B4, Bs. FACTOR Y. — Vitamins necessary for 
gro^vth of animals. Elucidation incomplete. 

VITAMIN Ba. — Also known as vitamin G and P-P (-Dellaera- 
preventive). Heat-stable. ' 

Present in : Yeast. Milk, meat, green leaves, vegetabl^””^ 
roots. Egg-white. Scanty in wheat germ. 

Flavin and B2.— A yellow pigment, flavin, is present in all 
substances acting as Bj. Flavin, isolated from egg-white, 
cures dermaUtis produced by Bg deficiency and hence was 
regarded as B,. But synthetic flavin does not do so, though 
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is concerned ^sith oxidation in all cells, and is an essential 
g^o^\'th factor. Anti-pellap-a and anti-dermatitis factor is 
apparently another vitamin (‘ Bg ’), is present in B, con- 
centrates after removal of fla\dn, but not j-et isolated" 

No international units. B, acts onlj' in presence of B^ (or B^). 

Effects of Absence. — (i) Pellagra in man; (2) Grou-th 
ceases in growing animals — loss of weight, gastro-intestinal 
disturbances ; (3) Black tongue in dogs, sldn lesions in rats. 
Relation to Anamia. — ^\^itamin B. or some closely associ- 
ated substance is connected with the development of 
megaloblastic anajmia (see General Consideration of 
Anaimia). 

AVIAN POLYNEURITIS. — Fowls and pigeons are very susceptible 
to beri-beri diet and absence of vitamin B. Onset of symptoms 
in 15 to 25 days : death in 24 to 48 hours in absence of treatment. 
Symptoms : weakness of legs, wing-drop, head retraction, general 
paralysis. Cured by administration of vitamins, e.g., yeast, 
alcoholic extract of rice polishings (by mouth or by injection). 
Recoverj' on treatment is extraordinarily rapid. A bird in 
extremis may be fljdng about within 2 hours of an injection, 
apparently in perfect health. 

Note. — ^The absolute identity of avian pol3meuritis and beri- 
beri is not quite certain. 

Vitamin C. Ascorbic Acid. Water-soluble. — Scurvy was recog- 
nized in the 17th century to be due to long deprivation of fresh 
foodstuffs, and its prevention and rapid cure by fresh veget- 
ables and fruit juice were known. 

PROPERTIES.— 

1. Very sensitive to drjdng, and rapidly destroyed thereby. 

2. Veiy sensitive to heat. Temperature of 60° C. for one hour 

destroys 80 per cent. The rate of destruction does not 
increase verj' rapidly with further rises of temperature. 

3. Rapidly destroyed by alkalis and oxidation. 

4. Protected by acids against heat and oxidation. 

5. Soluble in water and in alcohol. 

Note. — Foods tinned and autoclaved in absence of oxygen can 
retain potency. Fruit juice can be safely concentrated by 
evaporation tn vacuo. 

DISTRIBUTION IN FOOD SUBSTANCES.— Present in plant 
tissues in which active metabolism is taking place. 

Present in : (i) Fresh vegetables, especially cabbages (raw 
or cooked), onions, juice of swedes ; sufficiently in potatoes 
(cooked). (2) Fruit juice, especially of oranges and lemons 
(fresh or presented juice). (3) Raw meat juice, milk, and 
certain dried fruits to a moderate extent. (4) Dried and 
condensed milk if air excluded in preparation. 

Absent from : Dried vegetables, dry cereals and pulses, tinned 
anfl autoclaved foods (unless prepared anaerobically) ; jams 
and marmalade ; yeast. 

Germinated Pulses and Cereals. — ^Though absent from dry 
pulses and cereals, the vitamin appears in these if soaked 
in water and allowed to germinate for a few days. 
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Vi tami n C — ^Distribution in Food Substances, continued. 

Milk. — ^Whole milk contains bare suf&ciency ; just enough on 
complete milk diet. Potency slightly reduced by scalding : 
more (and variably) by pasteurization ; greatly or com|- 
pletely by sterilization. 

‘Limk Juice’. — Formerly was known to cure or prevent scurvyA 
but evidence has accumulated of its failure to do so in recent 
Polar and similar expeditions. This failure has led in recent 
decades to other theories for scurvy, such as tainted meat. 
Experiment proves that preserved lime juice contains no 
anti-scorbutic vitamin. The explanation is that until 
1850 'lime juice’ was really prepared from Mediterranean 
lemons. Since then West Indian limes have been used, the 
preserved juice of which is not anti-scorbutic. Investiga- 
tion shows that since this date lime juice has never prevented 
or cured scurvy (Henderson Smith) . 

ASCORBIC ACID. — Hexuronic acid : a carbohydrate, CgHgOg. 
Isolated from suprarenal cortex and from paprika. Also prepared 
S3mthetically. Both products cure or prevent scurvy. Identified 
as vitamin C. 

INTERNATIONAL UNIT. — i unit is 0-05 mgm, Z-ascorbic acid. 

REQUIREMENTS . — Manx 400 units daily (i oz. lemon-juice).' 
Child X 800 to 1000 units. No evidence of over-dosage. Rapidly 
excreted in urine. 


EFFECT OF ABSENCE. — Scurvy and latent scurvy. Administra- 
tion also under trial for haemorrhagic diathesis, haemophilia, 
Addison's disease, cataract, dental caries. 

Note . — In spite of above results, it is not certain that vitamin C 
and ascorbic acid are identical. Lemon- juice and extracts of 
paprika are more effective against permeability of capillary walls. 

ESTIMATION OF VITAMIN C DEFICIENCY.— Human body is 
normally saturated ; hence if a large dose of vitamin C is given, 
rapid excretion in the urine occurs vvithin few hours. Method x 
Give test dose, for adults 600 mgm, for infants 100 mgm. ascorbic 
acid. Urine within 3 to 6 hours should contain 5 mgm. per cent. 
Grade of deficiency measurable by amount of ascorbic acid 
necessary to obtain this excretion. Estimation x Titrate against 
dichlorophenol-indophenol (Roche) ; rapid and sufficiently 
accurate. Urine must be tested immediately on passing. . 

STORAGE IN TISSUES. — Slight. Present normally in muscle 
and tissue, but C-rich diet does not delay subsequent development 
of scurvy. Rats and rabbits are almost immune to scurvy, and 
may form C in body. 


Vitamin D. Calciferol. Fat-soluble. — -v 

STEPS IN DETECTION.— 

1. Existence of antirachitic vitamin distinct from vitamin A 

discovered by heating cod-liver oil : product still cured 
rickets but did not prevent xerophthalmia. 

2. Rickets found to be curable or preventable by irradiating 

(1) certain inactive foods, (ii) animals on rickets diet. 
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Hence irradiation forms vitamin D. (Confirmed previous 
observations that sunlight cured rickets.) 

3. Antirachitic fraction in cod-liver oil confined to 'unsaponi- 

fiable residue’ : this contains cholesterol. 

4. Cholesterol, as ordinarily prepared from natural sources, is not 

antirachitic, but becomes so after irradiation. Chemically 
pure cholesterol is incapable of ‘activation*. Therefore 
traces of another substance must be precvrsor of vita- 
min D. 

5. Spectrum of natural cholesterol shows absorption bands in 

the ultra-violet disappearing after irradiation. 

6. Ergosterol found to possess these bands. On irradiation 

gives vitamin D richly, and bands disappear. 

7. Ergosterol is sole precursor of vitamin D. 

8. Irradiation of ergosterol produces vitamin D, but longer 

exposure destroys it. Maximum effect in about half an 
hour. 

PRESENCE OF ERGOSTEROL IN NATURE.— Present in: 
(a) All natural cholesterol — ^this is richly present in skin ; (6) 
Nearly all animal and vegetable fats ; (c) Yeast and fat of certain 
fungi — e.g., ergot of rye. 

FORMATION OF VITAMIN D IN NATURE.— Formed in animal 
body by action of sunlight on ergosterol in cholesterol of skin. 
Liver stores vitamin during summer. 

SOURCES OF VITAMIN D.— 

1. Common Fooo-stuffs. — ^Milk, butter, and cream are main 

natural sources, but content not large and diminishes in 
winter. Eggs are rich. 

2. Additional Natural Supplies. — Fish-liver oils, especially 

cod and halibut. 

3. Irradiated Ergosterol. — By irradiation of vegetable and 

other oils containing ergosterol. 

CALCIFEROL. — Pure crystalline vitamin D, synthesized : i mgm . 
contains 40,000 international units. 

International Units. — In i gm. : butter, 0-4 to 4 ; cod-liver 
oil, about 100 ; halibut-liver oil, 2400. 

Note. — ^A unit is a ‘curative’ dose for rachitic rats under 
certain fixed conditions. 

ACTION OF VITAMIN D. — Connected -with calcium and phosphorus 
metabolism and bone formation. Over-dosage is possible. 
Deficiency produces : rickets, osteomalacia, osteoporosis, 
dental caries, and tetany (in certain circumstances). 

{See Calcium and Phosphorus Metabolism; Parathyroid 
Glands ; Rickets ; Osteomalacia ; Tetany.) 

Vitamin E. Fat-soluble. — Rats on certain diets, rich in vitamins 
A, B, C, and D, grew but were sterile. Necessary vitamin richly 
present in wheat-germ oil : also present in milk, lettuce, meat, 
whole wheat. Apparently necessary for fertility. Reported 
isolated as an alcohol, a colourless viscous oil. 
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CHAPTER LXXI. 

BERI-BERI. 

{Kakki. Endemic Multiple Neuritis.) 



A disease of deficiency due to the absence from the diet of vitamin 
Bi, and characterized by multiple peripheral neuritis, and by oedema, 
effusions, and cardiac weakness. 

Beri-beri is the protot3rpe and the first established of the 'diseases 
of deficiency', and hence of great importance. 

Distribution. — In all regions in which rice is the staple diet, and 
in certain other places and circumstances from local causes. 
In Japan, parts of China and India, Dutch East Indies, the 
Philippine Islands, and Malay, affects large numbers. 


Pathogenesis. — 

A 'disease of deficiency' due to absence of vitamin Bj {see p. 366). 
An association of beri-beri with rice dietary was early noted by 
many observers, but for long was not generally accepted. Im- 


portant steps in the brilliant work elucids^ng this disease are ^ 


Takaki in 1884 eradicated the disease from Japanese Navy (from 30 U 
to 40 per cent to under i per 1000) by adding meat and milk to y ^ 
rice diet. His explanation was obviously erroneous, viz., deficiency ) 
of nitrogen according to Voit’s Standard. Consequently, in spite 
of success, his views and measures were generally unaccepted, 

Eijkmann, 1890, produced * polyneuritis gallinarum' in fowls on diet 
of cooked rice, and asserted identity with human beri-beri. 

VoRDERMAN, 1895, proved experimentally in Java prisons that 
disease was produced by polished rice, and cured or averted by 
unpolished rice. This attracted no attention. 

Grijns, 1901, repeated Eijkmann’s experiments, and proved that a 
bean, Katjang idjo {Phaseolus radiatus), was protective and 
curative for fowls on polished rice diet. 

Hulshoff Pol, igoi-1904, applied this to human beings, and 
found 150 gm. of the bean daily to be similarly protective and 
partially curative. 

Braddon, 1907, in monograph on beri-beri, showed that disease 
followed use of polished rice and was prevented by cured or 
parboiled rice. This was first accepted proof that condition 
was due to rice. Ascribed to toxins developing in rice deprived 
of pericarp. 

Schatjmann ascribed disease to removal of phosphates in aleurone f 
layer : but phosphorus, inorganic, or organic, failed to cur'fe oji.i 
avert condition. . 

Fraser and Stanton, 1907-1908, proved etiology definitely. \ 
I. Two parties of coolies fed, the one on polished and the other ' 
on unpolished rice : then vice versa. Beri-beri always 
occurred in party on polished rice, and was cured by 
unpolished rice. 


V 
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2. Beri-beri proved to be a 'disease of deficieixjy’ by followng 
feeding experiments on fowls : (a) Polished rice after 

detraction with alcohol : beri-beri resulted. The extrac- 
tion with alcohol was an attempt to remove toxins. 
(6) Unpolished rice after extraction with alcohol : beri- 
beri resulted. Decisive experiment, originally performed 
as control to (a), (c) Polished rice with added extract of 

unpolished rice : no beri-beri. (d) Undermilled or un- 
polished rice : no beri-beri. 

Therefore milling removes some essential substance 
from the rice, and beri-beri is a ‘disease of deficiency'. 

THE RICE GRAIN AND EFFECTS OF MILLING.— A grain 
consists of : (i) Pericarp or thin outer layer ; (ii) Aleurone layer, 
containing all the phosphates and fats ; (iii) Germ or embryo ; 
(iv) Endosperm, the bulk of the grain, consists of starch granules. 
Steam-milling or 'polishing' removes the embryo which contains 
the vitamin. 

OCCURRENCE AND DISTRIBUTION OF BERI-BERI.— 
Explained by properties and 'distribution of vitamin. Apart 
from polished rice diets, outbreaks will occur anywhere if diet 
is : (o) Deficient in anti-beri-beri vitamins ; (6) Sterilized or 

autoclaved. This explains many outbreaks previously used as 
arguments against rice theories, e.g., amongst Norwegian fisher- 
men, in ships, jails, and institutions in many lands. 

- ' Cause of Symptoms. — Diet deficient in vitamin is usually 
deficient also in other factors : latter may account for certain 
symptoms — e.g., oedema may be due to protein deficiency. 

niorbid Anatomy, — ^Main changes correspond to the three groups 
of symptoms. 

1. NERVOUS SYSTEM* — Peripheral nerves : changes charac- 

teristic of peripheral neuritis; vagus and phrenic affected. 

Spinal cord : in chronic cases, degeneration of posterior columns, 

posterior spinal ganglia, and anterior horn cells. 

2. EFFUSIONS. — Hydropericardium (§ij to sviij) in 6o per cent 

of fatal cases. CEdema of lungs, pleural and other effusions 

common. General anasarca in ‘wet’ t3^e. 

3. HEART. — Characteristic is increase in weight and enlargement, 

chiefly of right ventricle : probably oedema of muscle. 

LIVER, KIDNEYS, SPLEEN. — Some congestion, changes slight. 

Etiology. — Vo iing adults commonest ; also infants of affected 
mothers. 

Symptoms. — 

PERIOD OF DEVELOPMENT. — ^About 90 days usually elapse 
on a beri-beri diet before appearance of symptoms. 

THREE GROUPS OF SYMPTOMS. — (r) Multiple peripheral 
neuritis ; (2) CEdema and effusions ; (3) Cardiac weakness. 

TWO MAIN CLINICAL TYPES are recognized, with varying 
combinations. 

T, ‘Dry’ or Atrophic Beri-beri. — Onset -with weakness of 
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Beri-beri — Symptoms, ccmtinued. 

legs and paraesthesia, slight mdema of face and legs, palpi- 
tation and cardiac weakness. Then peripheral neuritis 
marked, paralysis is rapid and widespread, wasting anji 
atrophy severe, with anaesthesia and paraesthesia. 
oedema. Cardiac symptoms slight. Becomes helpless.' \ 

2. ‘"Wet’ or Dropsical Beri-beri. — Onset as above. Then' 
rapid oedema, anasarca, and effusions : cardiac dilatation 
and dyspnoea marked. Paralysis slight : atrophy often 
noted as oedema clears. Heart failure common. 

VARIOUS FORMS.— 

Rudimentary or 'Larval' Beri-beri. — Onset as above. 
May disappear, remain stationary for years, or progress into 
the other tj^es. Is really mild chronic beri-beri. 

Acute Pernicious or Cardiac Beri-Beri. — Onset as above, 
or directly "with acute cardiac failure, with pain, palpitations, 
and dyspnoea. Paralysis varies. May be gastro-intestinal 
symptoms. Rare form, but high mortality. Duration, few 
days to several weeks. 

Infantile Beri-beri. — Causes enormous infantile mortality. 
McLaughlin and Andrews, 1909, found changes at autopsy 
identical with adult beri-beri. Chamberlain and Velder, 1912,'-. 
cured cases by rice polishings. 

Symptoms, — (i) Acute type : Common. Sudden paroxysmsi.l' 
pain and tachycardia. Repeated attacks. Death within 
few hours. (2) Chronic type : Less common. Vomiting, 
constipation, tachycardia, and oedema. No paralysis. 
Death as in acute type. 

Age. — One to three months, never over a year. Always 
breast-fed infants of beri-beri mothers, and due to deficient 
vitamins in the milk. 


Special Features of Symptoms. — 

PERIPHERAL NEURITIS.* — Both motor and sensory fibres 
affected. Lower extreimties first attacked. In severe cases 
widespread, including diaphragm. Sphincters escape. Atrophy 
rapid. No ataxia. Knee-jerks absent early. 

Sensory. — (i) Anaesthesia : constant, all sensations affected, 
commences over tibiae (an early and simple test), (ii) Par- 
aesthesia common. Never h3^eraBsthesia. (iii) Muscles, 
especially calf, very tender. 

CEDEMA AND EFFUSIONS. — CEdema ; commences in feet and 
spreads upwMds : in ‘wet’ t5rpe, extreme and generalized. 
Also in wet type : cedema of lungs, common cause of death ; J 
hydrothorax, often large ; oedema of meninges. Hydropert^af^ 
dium : present in most fatal cases of all types : rarely exceeds'! 
8 ounces. 1 


• When ask^ to give tte causes of multiple neuritis, a student should refrain from 
ShS ‘^s^^r^fSabt*- actionTa^ examLr. 
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CARDIAC SYMPTOMS. — (i) Palpitations, rarely absent ; (ii) 
Dilatation of right heart. Apex beat fluttering. Pulse regular, 
soft, and rapid. 

OTHER SYMPTOMS. — Blood : ansemia not marked. (In tropics, 
blood picture often complicated by presence of parasites.) 
Urine : no albuminuria. Spleen : not enlarged. Temperature : 
normal. Digestive system : appetite normal ; constipation 
common ; vomiting rare but serious. Mental condition : un- 
affected. No tremors. 

Note on. Clinical Types. — These are closely allied, and any one 
may follow the others, e.g., ‘wet’ type in a previous ‘dry’ beri- 
beri. Types may coexist, and muscular atrophy and weakness 
become apparent as oedema improves in ‘wet’ t3rpe. 

Prog'nosis. — Serious in acute cardiac type. With treatment, good 
in other forms. The peripheral neuritis improves but slowly 
(as from other causes). Mortality very low if nutritious anti- 
beri-beri diet available. 

Diagnosis. — Simple in a beri-beri country. In non-rice beri-beri, is 
often unsuspected. Diagnosis from : — 

NEPHRITIS. — No albuminuria. 

HEART DISEASE (often difficult). — No murmurs. Anaesthesia 
over tibias. Occurrence of numerous cases. 

ALCOHOLIC NEURITIS. — No nervous or mental disturbances. 

•MALARIAL NEURITIS (rare). — ^No fever. No splenomegaly. 

Rarely from ; trichiniasis, ankylostomiasis. 

Prophylaxis. — Dietetic : a mixed nutritious diet. If this is not 
available, the addition of substances rich in the vitamin : yeast, 
marmite, or undermilled rice. 

Treatment. — Bed (to protect heart). Venesection. Vitamin : 
by mouth as yeast, or a fuller’s earth preparation ; if attack 
severe, inject daily 500 units. Light diet and yeast. Cardiac 
stimulants useless. 

ATYPICAL FORMS AND CONDITIONS ALLIED TO 

BERI-BERI. 

The discovery of beri-beri ‘vitamin’ has enabled these to be more 

properly understood, but many factors still uncertain. 

1, Ship Beri-beri. — Onset gradual. Symptoms : (i) QEdema of 

ankles, spreading upweirds ; (2) Tingling and weakness in legs ; 
(3) Rapid pulse. No hesmorrhages or spongy gums. No albu- 
minuria. Neuritis rarely severe, and acute cardiac form rare. 
On change of diet, recovery rapid. Diet often mixed, and of high 

r -''nutritional value ; defect solely in vitamins, often due to ster- 
ilization of food. Became frequent among Norwegian fishermen 
after 1894, following change by law from a poor but vitamin- 
rich diet to one superior but vitamin-free. Period of development 
shorter than rice beri-beri {90 days). Scurvy may coexist. 
Protein sometimes also deficient, i.e., nutritional oedema [see 
Causes of (Edema). (Edema in kidney disease. 
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Beri-beri— Atypical Forms, etc., continued. 

2 . In Asylums, etc. — Similar to ship beri-beri in etiology. 

3 . Epidemic Dropsy. — Occurs in India (mainly Bengal), alsqi 

Mauritius and Fiji. Europeans rarely affected. jp 

PATHOGENESIS. — ^Usually due to an adulteration in mustard dil.'^ 
Is not beri-beri or due to infected rice. 

SYMPTOMS.— -Onset rapid. Diarrhoea. CEdema generalized. 
Erythema progressing to ulcerated areas. Anaemia. Cardiac 
symptoms. Glaucoma common. No albuminuria. No neuritis. 
Mortality : low. 


i 


CHAPTER LXXII. 

PELLAGRA. 

A disease of deficiency, due to absence from diet of' vitamin Bg, 
characterized by lesions of the skin, alimentairy canal, and nervous 
system, tending to be chronic, with recurrences in spring. 

History and Distribution. — 

Italy and Roumahia for long formed chief centres. Also commod 
in Mediterranean, and Balkan States. 

In United States, recognized about 1907 : extensive outbreak 
occurred subsequently in Southern States, cause uncertain. In 
British Isles, described first in 1912 (Box and others). Found also 
in South Africa, Nyasaland, etc. Wide recognition may be due 
to new occurrences or to better diagnosis. Many cases discovered 
in asylums. 

Etiology. — 

AGE. — All ages : mainly 20 to 50 years. 

SEX. — In United States females predominate. Otherwise about 
equal. 

CLIMATE. — Mainly in warm climates. 

SEASON. — Especially in spring: often yearly recurrences. 

Poor and rural populations mainly affected. 

Pathogenesis, — ^Is a disease of deficiency, probably due to absence 
of vitamin Bj [see p. 366). All cereals, are poor in B2 ; milk, 
meat, green leaves, potatoes, and roots are rich in B^. Pellagra 
occurs mainly^ in, but is not confined to, populations largely sub- 
sisting on maize and essentially on diets poor in meat and iralife * 
In I^ly was considered to be due to spoiled maize, but it occurs 
on other diets, nor is \yhole maize preventive. Is not due directly 
to deficiency of proteins, as once asserted. Vitamin A may also 
be a factor. 

Spring recrudescences may be due to variations in vitamin in 
diet. 
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Morbid Anatomy. — No specific changes. 

EMACIATION. — Marked. Bones fragile. 

BRAIN. — ^Meninges thickened, often oedematous. 

SPINAL CORD. — Meninges tWckened. ' Posterioy cohnnns degener- 
ated, and Clarke’s column cells degenerated. Most marked in 

, •- cervical and dorsal regions. 

PERIPHERAL NERVES. — Changes rare. 

ALIMENTARY CANAL. — ^Atrophy of mucous membrane. Ulcera- 
tion common in colon and rectum. 

Liver fatty. Kidneys small and fibrotic. 

Symptoms. — Affects mainlj' : (i)Skin; (2) Alimentary canal ; {3) 
Nervous system. 'Dermatitis, diarrhoea, and dementia'. Any 
one of these systems may be chiefiy affected, but nervous system 
usuaUy latest. Course variable. Onset and progress are usually 
insidious ; development may occupy many years. Progress is 
occasionally acute. 

Spring recrudescences marked : ssnnptoms improving in cool 
weather, and recurring yearly as summer approaches. 

PRODROMAL SYjMPTOMS. — ^T end to occur 2 to 3 months before 
eruption. Often overlooked. Vague digestive disturbances : loss 
of appetite. Loss of weight. May be mental depression, insomnia, 
headache, and vertigo. 

EARLIEST STAGES, — Frequently sore tongue and skin lesions. 

COURSE. — Variable, often long, period of characteristic symptoms, 
with remissions and recrudescences. Anamia ; may be megalo- 
C5rtic. Urine : contains porphyrin ; significance unknown. 

LATE STAGES. — Cachexia, marasmus, and dementia. Death from 
cardiac Aveakness or intercurrent disease. 

Alimentary Canal. — 

STOMATITIS. — ^Mucous membrane red and painful : on improve- 
ment leaves a smooth tongue. Occasionally ulceration, or mem- 
brane. Salivation profuse. 

DIARRHCEA. — Severe and persistent. Pain variable. Stools not 
characteristic. 

PROGRESSIVE EMACIATION. 

Various gastric symptoms : anorexia, nausea, dyspepsia. In later 
stages, atrophic gastritis with absence of free HCl. 

Skin Lesions. — 

SEASON. — Occur and recur in spring : abate after summer. 

DISTRIBUTION. — (i) Backs of hands earliest, and rarely escape ; 
spreads up forearm for varying distance ; palm escapes. Other 
sites less commonly or later affected : face, diffuse or butterfly-wing 
distribution ; neck ; feet ; elbows ; genitals. Aggravated by sun, 

’ but not always confined to exposed areas. (2) Symmetrical, 

‘ always. (3) Sharp line of demarcation common. 

' ERUPTION. — Commences as erythema, closely resembling sunburn. 
Later, skin becomes swollen, dry, and desquamates, or wet pem- 
phigoid lesions form. After repeated attacks, skin is pigmented, 

' dry, and thickened. 

Summary. — Symmetrical pigmented dermatitis of backs of hands, 
forearms, and face, with yearly recurrences. 
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Pellagra, continued. 

Nervous System. — Changes slower than in skin and alimentary 

MENTAL CHANGES.— Irritability, melancholia, acute mania/: 

suicide not uncommon. Progress to dementia. fV 

SYMPTOMS OF COMBINED SCLEROSIS OF THE CORD.—, 
Sensory system : burning pains, formication, girdle pains. Motor ^ 
system : muscular weakness, ataxia, tremors, occasionally con- 
vulsions. Vertigo common. Knee-jerks variable. Plantar 
response extensor. 

Typhoid Pellagra. — An acute typhoidal condition may occur : 
usually after several yearly relapses. Mortality high, within 
one to three weeks. 

Pellagra sine Pellagra. — Dermatitis absent. Rare, but apparently 
authentic. 

Prognosis. — In earlier stages, good with treatment. Mortality in 
Italy about 5 to 10 per cent. Prognosis depends mainly on 
mental changes : with dementia, improvement slight. Duration, 
often years : death from exhaustion or intercurrent disease. In 
typhoidal form, mortality high. 

Diagnosis. — Simple in fully developed condition in pellagrous 
countries. Sporadic cases mainly found in asylums. Skin lesions 
difierentiate from sprue and scurvy, 

Prophylaxis. — ^Mixed diet containing meat, vegetables, and milk. 

Treatment. — ^Diet as above : also yeast and marmite, one ounce 
daily. Liver extract : good results. 


CHAPTER LXXIII. 


INFANTILE SCURVY. 


A disease of deficiency occurring in infancy, due to the absence 
horn the diet of vitamin C, and characterized mainly by subperiosteal 
haemorrhages and anaemia. 

. Condition is identical with adult scurvy. Former names ‘ acute 
rickets , infantile rickets’, and ‘scurvy rickets’ are erroneous : but 
rickets may coexist. 


Anti-scorbutic Vitamin — See Chapter LXX, p. 367. y " 

Morbid Anatomy.— Increased capillary permeability. Haemorrhaiigic 
and serous effusions between periosteum and bone ; also (to liiess 
degre^ into slan and deeper tissues. May be fractures or separa-^ 
tion of epiphyses. Often haemorrhages into marrow. 

HISTOLOGY —Inhibition of growth of osteoblastic bone. Rare- 
action of bone. Irregularity and may be disorganization at 
of ^c^iharies Swelling and degeneration of endothelium 
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Pathogenesis. — Due to deficiency of vitamin C in milk, milk foods, 
and treated milk. Very rare in breast-fed infants. 

.Symptoms. — 

^ PERIOD OF DEVELOPMENT. — Usually about age of 8 months. 

This accords with the period of development of adult scurvy. 
I 'Infant on diet of proprietary foods or treated milk. 

ONSET of severe symptoms often sudden, but previous ill-health. 

Pale, asthenic, but not wasted. 

CHARACTERISTICS.-- 

1. Screams wheti touched or moved. Extreme tenderness. Lies 

very still. Both legs often everted. No true paralysis. 

2. Swelling, usually lower end of femur : indefinite nature. 

Near but not in joint ; extends up shaft ; very tender ; 
skin not hot ; due to subperiosteal hsemorrhage. Less 
often, upper end of tibia. Upper extremities rarely. 

3. Swelling of gums round teeth less constant than in scurvy. 

Gums rarely ulcerate. If no teeth, gums normal. 
Occasionally ; — 

4. Hajmorrhage into orbit and proptosis. Haematuria. 

Haemorrhages from mucous membranes and petechise 
uncommon. 

5. Fractures, close to epiphyses, or separation of epiphyses. 

6. Ecchymoses and tender swellings (serous) in skin and deeper 

tissues ; petechiae rare. CEdema of face. 

Temperature may be normal. Rarely above 102®. 

AN.aiMIA. — Of hypochromic type; constant, but rarely severe. 
No characteristic changes : platelets, coagulation time, and 
bleeding time normal. 

RADIOGRAPHS. — Density of bone diminished ; characteristic 
window-like spaces. 

jMILD DEGREES. — Probably not uncommon. Ansemia said to 
occur without bleeding. 

Diagnosis. See also Vitamin C Deficiency, p. 368. 

CHARACTERISTICS : (i) Screaming when touched; (2) In- 
definite swelling at lower end of femur ; (3) Predisposing diet ; 
(4) Rapid cure when treated. 

DIAGNOSIS FROM 

Acute Osteomyelitis. — High temperature and severe consti- 
tutional symptoms. 

Rheumatic Fever. — Very rare under two years and never 
under one year. 

H;emorrhagic Diathesis. — ^Hamorrhage from mucous mem- 
branes. 

Infantile Paralysis. — No swelling. 
j Ulcerative Stomatitis. — ^Scurvy only affects gttjns. 
Syphilitic Epiphysitis. — ^Usually under 3 months. 
Occasionally from : trauma, acute leukaemia, chloroma, sarcoma 
of skull, renal sarcoma. 

Prophylaxis. — ^Antiscorbutic supplement essential for all infants 
artificially fed, and advisable for those breast-fed : one to four 
teaspoonfuls of orange juice daily. 
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Infantile Scurvy, continued. 

Prognosis. — Should be well in one week. 


Treatment. Disease yields rapidly to antiscorbutic substances f! 
juice of one orange daily ; ascorbic acid tablets, 5 mgm. daily. J 
regeneration with reticulocjrtosis results 
above treatment : iron useless ; may react to liver (contains' 
vitamin C). \ 

LOCAL TREATMENT.— Wrap Umbs in cotton-wool. Cage to 
keep off weight of bed-clothes. ® 


CHAPTER LXXIV. 

SCURVY. 

(Scorbutus.) 

f«ease of deficiency due to the absence from the diet of vitamin C 

Identical with infantile scurvy. 

Anti-scorbutic Vitamin.— See p. 367. 

Symptoms. — 

PERIOD OF development a+ 1 

on?It 

ansmia. Brute symptoms ot 

CHARACTERISTICS. 

^^eed easily ; 

2. Hemorrhages fil Haami. unaffected.) 

nose and mouth and subcoiii^^^f-^^°i™ membranes, 

hamatemesis rare (ii) ’• hesmoptysis and 

into skin and SbeitLen- ®‘''^^y“oses 

tissues or under periostpuTn • intramuscular 

skin. Result from sS h' ^o°se folds of 

Deep hemorrhage? oftS W rare, (hi) 

skin on surface red and hot ^ pressure ; 

A.b„S.-oS sc“^p. ^ 

Constipation most\?St“but°d?^^'T?“^®®® compUcations. 

Alimentary system unaffected Sceot^^i?^ • uncommon. 

of gums. except anorexia from condition 
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Complications. — 

GANGRENE OF LUNGS. — From septic inhalation, or from 
haemorrhages in lungs. 

i NIGHT BLINDNESS. — Frequently associated. Relation doubtful. 

KBERI-BERI. — May coexist: usually preceding scurvy. 

'Diagfnosis. — Simple when many cases. In sporadic cases, from : 
(r) Acute leukaemia, myeloid or lymphoid : blood examination. 
(2) Haemorrhagic diathesis : gums unaffected. Rarely, when 
gums unaffected, from various purpuric affections : by reaction 
to treatment. 

Prognosis. — Death from cardiac failure, or intercurrent disease, e.g., 
diarrhoea. Reacts readily to treatment : deformities from 
haemorrhages may be permanent. 

Prophylaxis and Treatment. — ^Antiscorbutic substances. Concen- 
trated lemon juice preventive. All drugs useless. In severe 
stages, juice of fresh oranges or lemons most effective : at least 
3 daily. Ascorbic acid by mouth or intravenously (40 to 100 
mg. daily. 

FOR THE MOUTH. — Hydrogen peroxide washes. 

Mild Scurvy. — Partial vitamin C deficiency may be not uncommon — 

, e.g., in infants, or in peptic ulcer diets (Graham). Vitamin C 

deficiency can be estimated by : (i) Gothlin’s test for capillary 
permeability : arm compressed for 15 minutes at 70 mm. Hg, 
petechial hajmorrhages result. {2) Estimation of vitamin C 
saturation {see Vitamin C, p. 368). 


CHAPTER LXXV. 

RICKETS. 

(Rachitis.) 

A disease of deficiency, due to absence from the diet of vitamin D, 
occurring in late infancy, characterized mainly by changes in the bones 
and tendency to catarrh of mucous membranes. 

Etiology. — 

age. — M ost commonly observed at one or two years : rare under 
six months and over three years. Very rare in breast-fed infants. 

VITAMIN D DEFICIENCY. — ^May be due to : (i) Absence of or 
over-prolonged breast feeding; {2) Absence of sunlight — occurs 
especially in cities and temperate zones, in winter and spring ; 
(3) Deficiencies in diet ; (4) Osteomalacia in mother. 

/ Sexes equal. Heredity absent. Syphilis aggravates, but does not 
originate. 

Pathogenesis : Relation to Vitamin D and Calcium. — Rickets is 
principally due to deficiency of vitamin D, which is necessary 
for normal bone formation. 
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Rickets — ^Pathogenesis, coniimted. 

1. Rickets is curable and preventable by : («) Diet nch in vitamin 

D ; (6) Exposure to sunlight or irradiation (Huldschinsky, / 

I9i9)~due to formation of vitamin D from ergosterol in skim|; 

2. INFLUENCE OF CEREALS.— The more cereal the diet containi^j 

the more vitamin D is required. Partly due to greater growth, 
but possibly also a toxic substance present in cereals, especially 
oatmeal, inhibiting D {'toxamin'). A given amount of D may 
prevent rickets in an under^own child but be insufficient when 
growth commences — e.g., rickets developing during recovery 
from coeliac disease. Per contra, starvation may heal rickets. 

3. INFLUENCE OF CALCIUM AND PHOSPHORUS.— Sufficient 

supply is obviously essential for correct bone formation : 
amount in milk is near required minimum, {a) Rickets does 
not develop, even in absence of vitamin D, if ratio of calcium 
and phosphorus in diet is kept at optimum level. (6) Rickets 
develops, in deficiency of vitamin D, if there is deficiency either 
of calcium or phosphorus, or if there is disproportion between 
their amounts in diet : the greater the disproportion the more 
vitamin D is necessary, (c) If rickets is present, increased 
administration of calcium results only in increased excretion 
without beneficial effect, {d) ‘ Low-calcium ’ rickets : if calcium , 
in diet is deficient, also vitamin D, then serum-calcium falls 
and tetany is common, (e) Deficiency of calcium with adequate, <- 
vitamin D causes osteoporosis and not rickets. (Se‘e also 
Vitamin D, p. 369.) 


Calcium and Phosphorus Metabolism . — {See also Diseases of the 
Parathyroid Glands — Calcium and Phosphorus Metabolism.) 

BLOOD. — ^Essential abnormality is low inorganic plasma phos- 
phorus (2 mgm. instead of 5 mgm. per cent). Serum calcium 
often about normal l(io mgm, per cent) , but may be low (tetany 
then common) . 

EXCRETION . — ^Both increased in faeces. No definite change in urine. 

PHOSPHATASE. — Increased in blood. (Is active enzyme in 
deposition of calcium phosphate in bone.) 

Morbid Anatomy of Bones. — 


DEVELOPMENT OF NORMAL BONE. — {A) Intracariilaginous 
or endochondral ossification (epiphyses) ; Characterized by 
orderliness,^ and by confinement and completion of each process 
in a definite zone. Zones are : (i) Normal cartilage. Blood- 
ve^els absent or very scanty, (ii) Zone of proliferation of cartilage. 
Cartilage crils enlarge, multiply, and become arranged in parallel 
columns, plue tint, (iii) Zone of primary or provisional calcifica- 
twn. Matrix becomes calcified between columns of cartilage ceJia.' 
Forms a yellow line of not greater breadth than inch, (iv) 
Region of ossification. Capillary loops end on sharp line just short 
01 previous zone. Processes occurring on the walls of the spaces 
containing the loops are : (a) Large osteoclasts absorb the 

calcified matrix ; then (fe) Osteoblasts deposit ('apposition’) 
osteoid tissue in the remnants of matrix; (c) This becomes 
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true bone on deposition of calcium phosphate {see Calcium and 
Phosphorus Metabolism — ^Phosphatases). By this method, 
bones increase in length. In adult life bone is continually 
\ renewed by similar means. (B) Intraviembranous ossification or 
subperiosteal bone formation: By growth of capillary loops, and 
. by osteoblasts depositing bone in connective tissue below peri- 
osteum. Bones thus increase in width. 

In rickets, essential change is deficient calcification of osteoid tissue. 
Zone of primary calcification also affected. Bone development 
is thus characterized by : — 

1. Multiplication of cartilage cells excessive and no arrangement 

in columns : a broad blue area results. Hence enlargement 
of epiphyses. 

2. Primary calcification deficient. 

3. Excessive vascularity. Capillary loops invade zones of 

calcification, proliferation, and even normal cartilage. 

4. Formation of true bone defective : (a) Osteoclasts absorb too 

much irregularly calcified matrix ; and (6) Osteoid tissue 
is not properly calcified. Hence softness of bone. 

A transverse section through emphysis will thus show in a 
single field — irregular proliferated cartilage cells, attempts 
at column formations, areas of partial and irregular calcifi- 
cation, capillary loops, areas of osteoid tissue, and maybe 
areas of fully formed true bone. 

, PERIOSTEUM. — ^Vascular layer much thicker than normal : also 
distribution irregular. Increases size of epiphyses. 

CHANGES IN THE BONE-MARROW.— Red cells very numerous, 
Alyelocytes diminislied. 

LIME SALTS IN RICKETY BONES. — From 20 to 50 per cent of ' 
weight, compared to 60 to 65 in normal bone. As rickety condition 
improves, deposit of lime salts may become excessive, possibly 
from great vascularity ; hence bone finally is harder and more 
brittle than normal, and, if recovery has been too rapid, deformities 
become permanent. 

PARATHYROID GLANDS. — ^No recorded changes. 

Radiographic Appearances. — ' 

WRIST shows earliest appearances recognizable in radiograms : 
(i) End of ulna fuzzy ; (2) End of radius widened ; (3) Signs 
of osteoporosis. 

FULLY DEVELOPED APPEARANCES. — (i) Zone of prolifera- 
tion increased in width and ill-defined ; (2) Epiphyses and dia- 
physes show irregular gro\\i:h and ossification ; (3) Medullary 

cavity increased in width and translucency. 

RECOVERY. — Shown by : bone shadow denser ; epiphyses more 
distinct. 

FINAL CURE. — Characteristic thin white line where new calcifica- 
tion commences. 

Symptoms. — Rickets is a disease of nutrition, of which the bone 
changes are only one, though the most important, manifestation. 
Aggravations occur in ivinter and spring. 
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Rickets — Symptoms, continued. 

GENERAL DESCRIPTION.— Onset insidious, (i) Age. most 
commonly in second year; (ii) Diet deficient in fat; (lii) Cmld,- 
plump but fiabby, irritable ; (iv) Delay in sitting up and walking; 
or ‘goes off his legs’; (v) Profuse sweats; (vi) Dentiti^i 
delayed ; (vii) Tendency to bronchitis, diarrhoea, and, in severeic 
cases, convulsions. On examination : (i) Head large, anteriorV^ 

fontanelle patent, frontal bossing; (ii) ‘Rickety rosary’, pigeon 
breast, and Harrison’s sulcus ; (iii) Epiphyses enlarged ; (iv) 
Deformities of long bones ; (v) ‘ Pot-belly ’ and palpable liver ; 
(vi) Laxity of ligaments. 

PRINCIPAL SYMPTOMS.— 

General Nutrition. — Often fat, but flabby. In severe forms, 
wasting. Irritable. Poor appetite. 

Sweating. — Early and constant. Especially at night and of 
head. 

Bronchitis. — Common, also bronchopneumonia ; serious. 
Alimentary System. — (i) Abdomen distended, ‘pot-bellied’ 
flatulence, muscular relaxation, and descent and enlargement 
of liver ; (2) Enteritis and intestinal disturbances common ; 

(3) Liver frequently palpable, spleen less often : due to 
displacement more than enlargement. 

Dentition Delayed. — ^Very constant. Often no teeth at\ 
12 months. Caries early. 

Bones and Ligaments. — See below. ' 

Nervous System. — Convulsions : rickets is a very common 
cause. Lar3mgismus stridulus and tetany : usually associated 
with rickets. No mental changes. 

Temperature. — Normal, unless complications. 

Blood. — ^Variable degree of anaemia. 

Changes in the Bones and Ligaments. — 

THORAX. — Beading of the ribs or ‘rickety rosary’, enlarged 
epiphyses at costochondral junction, most constant and often 
earliest symptom of rickets. Subsequently diminishes, rarely 
recognizable at puberty. Pigeon breast : sternum projects, 
especially lower half, section through thorax becomes triangular, 
costochondral junction sunk. Harrison’s sulcus : groove from 
ensiform cartilage outwards, with costal margin curved upwards. 
(These latter two changes also occur in conditions with inspiratory 
obstruction, e.g., enlarged tonsils.) 

EPIPHYSES. — Enlarged. Especially lower end of radius, and 
frequently of tibia and femur. 

HEAD.— * - ‘ 

1. Enlarged, square and flattened on vertex (‘caput qu^rap-^ 

turn ). Less commonly, lengthened antero-posteriorly. " ( 

2. Anterior fontanelle patent until 2 or 3 years (normallyX 

closed at ijt years), ^ 

3. Bossing of frontal eminences : ‘hot-cross bun’ head. 

4. Craniotabes. Not common. When present, frequently, but 

not always, coexistent syphilis. 
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CURVATURE OF LIMBS AND DEFORMITIES.— The long 
bones, being soft, bend from weight of body and muscular 
traction. 

Tibia. — (i) Commonest deformity : Curve at lower third, con- 
cavity on external surface ; or a sharp forward bend, (ii) 
Curve at upper third, concavity on internal surface, viz., 
‘bow legs’. 

Femur. — ^Less common, (i) General antero-posterior curve. 
Rarely : (ii) Coxa vara, (iii) Genu valgum. 

Spine. — Kyphosis, if child sits up. 

Other Deformities and Results. — 

Upper extremity ; curvatures uncommon, unless child crawls 
on arms. 

Pelvis : flattened antero-posteriorly, may be small and 
contracted : important in females. 

Permanent dwarfing : may result from deformities and 
disease of epiphyses. 

Fractures, common, especially ‘green-stick’. 

LIGAMENTS. — Extreme laxity. This and muscular weakness aid 
deformities. 

MUSCLES. — May be great weakness, even suggesting paralyses. 

Course and Prognosis. — Rickets reacts readily to correct treat- 
ment. Recrudescence very rare. 

MORTALITY. — Results mainly from complications of bronchitis 
and diarrhoea. Rarely from convulsions, laryngismus stridulus, 
and tetany. Direct mortality very slight. 

DEFORMITIES. — Improve, and if slight may disappear with rest, 
treatment, and in subsequent growtii. If severe, many persist, 
e.g., rickety pelvis, ‘bow-legs'. » 

BONES. — Subsequently harder than normal, and more brittle. 

COMPLICATIONS. — (i) Respiratory, (ii) Alimentary disturbances, 
(iii) Tetany — ^rare but serious {see Tetany). Syphilis increase 
severity of rickets. In splenic anaemia of infants, rickets often 
present. 

Diagnosis. — In mild t}q]es, difficult; in severe, simple. Diagnosis 
occasionally must be made from ; (i) Infantile paralysis : sudden 
onset, reflexes absent. (2) Spinal caries : sharp local curve. 
(3) Hydrocephalus. (4) Congenital syphilis : Wassermann re- 
action positive. 

Prophylaxis . — 

BREAST FEEDING. — 8 to 9 months. Rickets subsequently rare. 

ALL INFANTS need supply of vitamin D in addition to ordinary 
nourishment. Give cod-liver oil, 11(5 at i month, 11(30 at 3 months, 
t.d.s., or irradiated ergosterol, or sunlight or ultra-violet light 
radiation. Yolk of egg valuable. 

IN SECOND YEAR OF LIFE, give to 2 pints of milk daily. 

DIET OF MOTHER, in pregnancy and lactation, must be properly 
balanced. 
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Rickets, continued. 

Treatment. — 

SUPPLY OF VITAMIN D. — ^As above. (Avoid overdosage : iij 
progress rapid, bones overharden and also fix in positions oi. 
deformity.) ^ 

DIET. — ^Milk (ij to 2 pints), rusks, yolk of egg, orange juice, witld 
fish, etc., according to age. \ 

REST. — ^To prevent and correct deformities. Especially if fat. 
Massage. If severe, 3 months’ complete rest : in open air. Long 
splints beyond feet will successfully prevent child from walking. 

AN.®MIA.— May need iron. Treat complications. Calcium salts 
valueless. 

DEFORMITIES. — May need operative treatment later. 

Antraatal Rickets.-— May occur in children of osteomalacic mothers. 
Former foetal rickets included cretinism, achondroplasia, and 
osteogenesis imperfecta 


LATE OR ADOLESCENT RICKETS. 

Ordinary rickets commences before 3 years 'of age. From 3 years 

years conditions occasionally arise in 
development of bony deformities 
Z resemble rickets. There are several groups, all’ 

rare, at least m advanced degree. Certain, but not all are fairlv\ 
with deficient fat, either in diet or by absorpUonr 
Strowth becoming deficient in relatira to amount 

hlrf cS:i,:r ” fi^g^osed as Still's disease probably belong 

here. Syphilis is certainly not a usual factor. ^ 

Provisional Groups. 

^c^dit£ns^n^h^i?''‘^T4.'“ Z childhood under 

bones onlv afF 4- osteomalacia develop. Long 

pSaenel wSw . Idc^^tical with rickets in 

sional^ but blood chemistry. Subjects occa- 

descent rickets^ TreS as Skets^'^ previously ('recru- 
3: CcB.t?Dis..sK.) 

4. deficiency of W^IlfmET "" 

conditions. ^ DIET. — Recorded as result of war 

5. WITH BLOOD CHANGES AND SPLENIC ENLARGEMENT. 


^tiAFTER LXXVI. 

OSTEOMALACIA. \ ^ 

logically by deficienT%ilcmcation H hfe, characterized patho 
inbendingrdeformi?L?tnd ifaSt; te^^^^^^ resulting 

Due to deficiency in din- of , 

IS essentially iden^cal wi?^ IJSsTmow-^^^^^^^ 
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Etiology. — 

ECONOMIC FACTORS RESPONSIBLE.— 

^ I. Diet ill-balanced : deficient in vitamin D and calcium salts ; 

often excess of acid-fonning elements. 

2. Lack of sunlight. In India from purdah system ; in China, 

from confinement by former bandaging of girls’ feet. 

3. In India, pregnant women are kept short of food (to get small, 

easy foe^s). Also lactation prolonged, may be 4 years. 

GEOGRAPHICAL DISTRIBUTION.— Endemic in North India, 
North China, and Japan. Foci on Rhine and in Switzerland. 
Very rare in British Isles and America. 

SEX. — Females predominate (92 per cent) : specially associated 
wth pregnancy and lactation : attacks occur earlier and severer 
in each successive pregnancy. 

Never congenital. No hereditary factor (but infants often rickety). 

Morbid Anatomy. — 

BONES. — Essential change is deficient calcification of osteoid 
tissue, generalized through skeleton : resembles rickets. Bone 
is soft, rather fragile ; hence bending commoner than fractures, 
but both occur. Very light ; may fioat. 

Histologicai. Changes. — 

1. Compact Bone. — (i) Haversian canals dilated, (ii) Adjacent 

substance free of lime salts, (iii) In still calcified tissue, 
osteoclasts are large, irregular in shape, and crowded 
together, suggesting resorption of bone. Structure of 
lamellae obscured. 

2. Medullary Cavity . — ^Trabeculae thin ; little calcified bone ; 

much osteoid tissue, some apparently newly formed by 
the numerous osteoblasts present. 

Bone-marrow very vascular : haemorrhages and cysts 
common. 

PARATHYROID GLANDS. — Often hypertrophied. Cause obscure 
(? compensatory). 

OVARIES. — ^No change. 

RENAL CALCULI.— Common. 

Calcium and Phosphorus Metabolism. — 

BLOOD. — Serum calcium and inorganic plasma phosphorus both 
low. Phosphatase increased. 

EXCRETION. — Calcium and phosphorus both increased in faeces. 

Pathogenesis. — ^As in Rickets (p. 379)1 modified by adult age (with 
cessation of endochondral ossification) and special circumstances. 

y Pregnancy and lactation cause additional drain of calcium and 

^ phosphorus for use of child : hence improvement after parturition. 
Aggravation in winter and spring as in rickets. 

' Symptoms. — 

ONSET with aching pains, especially back and thigh, general 
weakness. Then bending of legs, and waddling gait. On examin- 
ation, deformities present. 
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Osteomeilacia — Symptoms, continued. 

WHEN DEVELOPED. — Often much deformity. Main changes : — 

1. Pelvis. — Sacrum pushed forward by weight of body, and i 

acetabula inwards by the femurs ; symphysis pubis 
trades like a beak. General 'clover-leaf' shape, and gre^: 
narrowing of the pelvis. Interferes with parturition. Y 

2. Spine. — Curvature often extreme. • ■ - \ 

3. Bending of long bones, sternum, ribs. Coxa vara. Frac- 

tures may occur. 

URINE. — ^Increase of calcium phosphate reported, and. occurrence 
of renal calculi. 

TETANY. — In severe forms. (See Tetany.) 

RENAL CALCULI. — Occasionally. 

RADIOGRAPHS. — Bones rarefied. 

Diagnosis. — By changes in pelvis, radiographs, and blood chemistry. 

Progress. — ^Variable in absence of treatment. May progress only in 
pregnancy. Some advance, with death in one to ten years, from 
exhaustion or tetany. Cured by appropriate treatment (defor- 
mities permanent). 

Treatment and Prophylaxis. — ^As for rickets, and with calcium- 
rich diet or calcium administration (especially in pregnancy) .'N 
Ovariotomy unnecessary. Caesarean section may be unavoidable^,^ 
{See also Tetany — ^Treatment.) ^ 
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"^ction F.— DISEASES OF THE DIGESTIVE SYSTEM. 


CHAPTER LXXVII. 

DISEASES OF THE MOUTH. 

I. STOMATITIS.* 

Clinical Groups. — (i) Acute. (2) Aphthous. {3) Ulcerative. 
(4) Parasitic : thrush. (5) Gangrenous : cancnim oris, noma. 
(6) Mercurial : ptyalism. (7) Vincent’s angina. (8) Other forms. 

Acute Stomatitis {Simple or Catarrhal Stomatitis ). — 

OCCURRENCE. — Frequent at all ages. Usually both general and 
local predisposing causes together : (r) General : debility, gastro- 
intestinal disturbance, specific fevers. (2) Local : in children, 
dentition ; in adults, tobacco, carious teeth, and spiced foods. 
SIGNS. — ^Mucous membrane in mouth dry and red : tongue becomes 
swollen, furred, and indented. 

SYMPTOMS. — Discomfort, especially on mastication. 
TREATMENT.— 

General. — ^Treat general condition, especially bowels. 

Local. — Sponge after each feed, or wash mouth with hydrogen 
peroxide, or tincture of myrrh and borax. If obstinate, 
apply dilute silver nitrate (gr. iij to ounce). 

Internally. — Pot. chlorate gr. ij to v, t.d.s., for child. 

Aphthous Stomatitis {Follicular or Vesicular Stomatitis). — 

OCCURRENCE. — In children, under 3 years, poorly nourished, 
especially after fevers or gastric trouble. 

SIGNS. — ^Multiple small ulcers -with gray bases over inner side of 
lips, cheeks, and edges of tongue : in severer cases also on pharynx. 
Commence as vesicles ; ulceration rapid, usually within 24 hours. 
SYMPTOMS. — ^Mastication painful : increased salivation : breath 
heavy : some constitutional disturbance. 

TREATMENT. — See Acute Stomatitis. 

Touch, if possible, each ulcer with silver nitrate stick. 
j No special parasite associated. Heals rapidly. 

I Ulcerative Stomatitis. — 

OCCURRENCE. — Children, after first dentition. Also epidemically 
in institutions. Predisposed to by malnutrition, and locally by 
irritation. 


also Diseases op tije Salivajiv Glands, p. 39?. 
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Ulcerative Stomatitis, confimied. 

SIGNS. — Commences at margin of gums : swelling, redness, bleed- 
ing and then ulceration. Lips, cheeks, tongue swollen, but; 
rardy ulcerated. Teeth may loosen, and rarely jaw necroses^ 
Submaxillary glands enlarged. Salivation increased. Breath lOtJP 
SYMPTOMS. — ^Mastication painful. Severe constitutional symptoms.'j 
TREATMENT. — ^Potassium chlorate : very efficient. As mouth- \ 
wash (gr. x to §j) : also internally gr. ij to v, t.d.s., child, or 
gr. V to X, t.d.s., adult. If severe, give anaesthetic and clean 
gums gently. General treatment. 

Generally due to spirochaetes. 

Parasitic Stomatitis : Thrush. — 

OCCURRENCE.— Mainly in bottle-fed infants, but also in debili- 
tated adults. Predisposed to by local uncleanliness. 

PARASITE. — A fungus, Oidiutn albicans, or more correctly, 
Saccliaromyces albicans — a yeast, with branching filaments and 
ovoid torulae. 

SIGNS. — Commences on tongue as dead white spots ; entire buccal 
cavity may be covered by dry grayish membrane ; grows among 
superficial epithelial cells, and scrapes ofi readily. 

DIAGNOSIS from aphthous stomatitis, by absence of ulcers, dry- 
ness, presence of membrane, and microscopic examination. 
TREATMENT. — Often very resistant. . 

General. — Of great importance. Dose of castor oil. Cleam 
bottles or teats. 

Local. — Apply gently glycerin and borax, or sodium sulphite 
(3j 'to §ij water), or sulphurous acid (diluted six times). 

Gangrenous Stomatitis : Canorum Oris : Noma. — Rapidly 
progressing infective gangrene. Rare. Pathogenesis doubtful : 
may be "Vincent’s organisms. 

OCCURRENCE. — ^In children, following acute fevers, especially 
me^lsles : generally debilitated subjects. Also in agranulocytosis. 
SIGNS AND SYMPTOMS. — Commences as sloughing ulcer usually 
on inner side of cheek ; induration and gangrene proceed rapidly ; 
cheek usually perforates ; may involve bone. Constitutional sym- 
ptoms very severe. Later, apyrexia and extreme toxaemia, account- 
ing for absence of pain. Death almost invariable, 4 to 7 days. 
TREATMENT. — Only effective treatment is widespread resection 
of tissues, and strong antiseptic. Insidious onset generally results 
in most cases being inoperable on first observation. 

mercurial Stomatitis : Ptyalism. — ^In susceptible persons, may 
follow very small doses. 

SYMPTOMS. — Earliest, usually tenderness on biting. Salivation 
excessive ; gums spongy ; tongue swollen ; breath foul ; salivStit; 
glands enlarged ; teeth may feel loose. In severe cases teeth\ 
drop out, and jaw necroses : rarely seen. \ 

— Stop mercury ; open bowels ; give alkaline drinks ; 
liquid diet. Alkaline mouth-wash. 

Internally, potassium iodide said to be effective. 

Recovery usually rapid. 
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Vincent’s Angina. — ^An inflammatory condition of the fauces and 
mucous membrane of the mouth. Occurs at all ages, especially 
with pyorrhoea, S3^hilis, and other affections of the mouth. Is 
feebly infectious by direct contact. 

i-'PATHOLOGY. — ^Two organisms present : (i) Vincent's spirillum : 
thin, t\vo or more loose spirals : resembles S. refringens. (2) 
Fusiform bacilli : long tapering bacilli : Gram-negative : pre- 
ferential anaerobe : possibly a stage of the spirillum (unproved). 

Note. — These organisms may be present in normal mouth : 
possibly produce lesions only in presence of another factor, 
e.g., debility. Some authorities believe that agranulocytosis 
and other blood changes can be produced by Vincent infec- 
tions, but evidence is inconclusive. 

SYMPTOMS. — ^Vincent described two types : (i) Membranous or 
diphtheroid : adherent membrane, usually on tonsils but also 
on neighbouring structures : bacilli only present. (2) Ulcerative : 
small ulcers with broken-down membrane : bacilli and spirilla 
present. 

Distinction of types generally indefinite. I nflam mation usually 
involves, in addition to fauces, gums and mucous membrane 
of mouth ; gums swollen and red, often small ulcers near 
line of teeth, bleed readily. 

Onset usually sudden. Mouth sore, general malaise, headache, 
^ prostration, and irritability ; pyrexia, usually moderate, 

may be absent. Cervical and submaxillary glands enlarged 
and tender : suppuration extremely rare. 

DURATION. — From a few days to two weeks. Occasionally 
becomes chronic. 

COMPLICATIONS.- — ^Many described : not common, but may be 
severe, e.g., otitis media, necrosis of tonsils or jaw. 

DIAGNOSIS. — DiflScult. if disease limited to fauces, especially from 
diphtheria and syphilis. Often depends on examination of 
smears. Wassermann reaction rarely is transiently positive. 

TREATMENT. — Swab carefully, and wash mouth frequently with 
hydrogen peroxide solution. Local cleanliness essential : clean, 
but do not remove, teeth. One injection of salvarsan compounds 
is usually rapidly curative. 

Follicular Stomatitis. — Small ulcers form on lips, cheek, and 
tongue. Common as ‘ sore mouth ’ in nursing women. 

TREATMENT. — ^Tonics, diet ; glycerin and borax locally, sores 
heal readily. In some persons recurrent attacks throughout 
life without cause ; very resistant to treatment. 

f tlier Forms of Stomatitis. — 

BEDNAR’S APHTH.®. — Ulcers on hard palate of infants. Due 
/ to injury by artificial nipple or finger. 

PIGMENTATION. — Occurs in Addison's disease. 

MANY- SKIN DISEASES, herpes, pemphigus, etc., may attack 
the buccal mucous membrane. 
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Stomatitis, continued. 

ACUTE LEUKEMIA. — ^The formation of a semi-acute localized 
sloughing area on the mucous membrane of fte (^leek is not, 
uncommon and may be the earliest symptom. The blood shoUl^ 
always be examined in such a condition, even if no spleen..-^, 
glands are palpable. No surgical operation has any good effect^ 

Pyorrhcsa Alveolaris [Rigg's Disease; Chronic Periodontitis).— ' 
May develop independently or from advance of marginal gingivitis. 
Attachment of muco-periosteum to root of tooth is destroyed : 
may or may not be pocket of pus. Rarefying osteitis of alveolar 
margin follows. No specific causal organisms. 

SYMPTOMS. — Halitosis or none ; numerous sequelae have been 
claimed. 

TREATMENT. — ^By dental surgeon : extensive extraction only 
after careful consideration. 


II. DISEASES OF THE TONGUE. 


Apart from conditions noted under stomatitis, the following are 
important : — 

Acute Glossitis. — Follows abrasions from sharp teeth and other, 
causes ; burns ; also in specific fevers. 

SYMPTOMS. — ^Tongue swollen and painful : pain may radiat^ 
to ears. Salivation profuse. Temperature may be high and 
prostration severe. 

PROGRESS AND TREATMENT. — ^Mild cases resolve with simple 
measures. Severe cases may progress to Ludwg's angina 
and oedema of pharynx and larynx: incision of tongue and surgical 
treatment may be necessary. 

Chronic Glossitis. — Due to irritation of tongue from sharp teeth ; 
smoking ; chronic alcoholism, syphilis, chronic dyspepsia. 

SYMPTOMS. — Tongue sore ; red smooth patches. 

TREATMENT. — Remove and avoid irritants. 


Geographical Tongue {Eczema, Erythema, Pityriasis of the Tongue : 
Wandering Rash ). — 

Desquamation of superficial epithelium, starting from a spot and 
spreading in a ring : central parts heal while periphery widens. 
Fusion of various rings results in ‘geographical’ outline. Fungi- 
form papillae may remain prominent. May wander round tongue 
for months. 

ETIOLOGY. — ^Unknown. No bacterium found. No relation to 
syphilis : important to avoid error of diagnosis. 

OCCURRENCE. — ^In infants, children, and also in adults : usuadW 
with gastric troubles : often transient, but tends to relapse. \ 

SYMPTOMS. Often none. May itch, and in adults cause fear of 
cancer. 

TREATMENT. — None of effect. Mild mouth-washes. 
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Iieucoplakia Buccalis [Leukokeratosis : Tylosis Lingiias). — White 
patches on the tongue due to thickening of superficial layers of 
epithelium. Patches either smooth or fissured. 

ETIOLOGY.— Nearly always, if not ahvays, syphilitic, with local 
I factor, e.g., carious teeth, excessive smoking. 

7 OCCURRENCE. — (i) Small raised white spots. (2) Diffuse, patchy, 
bluish-white thickening of epithelium : common type. (3) Diffuse 
throughout buccal cavity : rare. No s3rmptoms. 

May become epitheliomatous at any stage; shorvn by ulceration, 
induration, or nodules. May disappear spontaneously. 
TREATMENT. — Very obstinate. Anti-syphilitic remedies useless. 
Avoid all irritants. Try X rays. Active local treatment is 
inadvisable. 

Black Tongue {Hairy Tongue : Melanoglossia ). — Black patch on 
centre of dorsum : due to prolongation of filiform papillas ; 
nature and origin of pigment unknown ; not invariably black. 
May simulate hairs. No bacterium found. Treatment useless. 
Returns if scraped off. Disappears spontaneously. 

Ulceration of the Tongue. — ^Causes: (i) Trauma, e.g., sharp 

tooth. (2) Stomatitis ; ulcerative, aphthous ; nursing women. 

(3) Syphilis. (4) Neoplasm. (5) Tuberculosis. (6) Herpes. (7) 

* Dyspeptic if all other forms excluded. 

III. F(ETOB OBIS. 

(Foul Breath. Halitosis.) 

Causes. — ^Numerous : — 

MOUTH- — (i) Pyorrhoea alveolaris ; (2) Decayed teeth ; (3) 

Chronic lacunar tonsillitis (test by rubbing tonsil with finger) ; 

(4) Any form of stomatitis. Usual causes of foetor. 
RESPIRATORY TRACT.—Numerous, e.g. 

Nose. — Atrophic rhinitis, ozaena, suppuration in sinuses. 
Lungs. — Bronchiectasis. Also excretions, e.g., acetone. 
INDIGESTION. — Breath 'heavy', mainly due to condition of 
mouth. 

Tobacco, onions, garlic, and certain drugs may affect breath. 

IV. THE TONGUE IN DISEASE. 

The tongue in health is firm, red, moist, with slight fur posteriorly, 
in front of the circumvallate papillse. Changes in ill-health depend 
in the main on diminution of buccal secretions, occurring chiefl3r in : 
(1) Gastro-intestinal disturbance ; (2) Pyrexia ; (3) Local conditions, 
e.g., mouth-breathing. Also in (4) Sore tongue : occurs in pernicious 
'ThiiWia, sprue, and certain other megalocytic ansemias; also in 
! mercury poisoning and all ulcerations. ' 

' Principal changes are : (a) Presence of fur ; (b) Dr3mess. 

PRESENCE OF FUR. — Fur is formed by matter accumulating on 
the filiform papillae. Forms normally during sleep : especially 
posteriorly, being untouched by roof of mouth in rest. 
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The Tongue in Disease — Presence of Fur, continued. 

Fur does not form in infants owing to absence of filiform 

Fmruig occurs mainly with gastric catarrh : is not produced / 
by conditions below the stomach, e.g., colitis, dysente^./ 
intestinal obstruction. A 

DRYNESS OF TONGUE. — In severe toxaemia especially. Dud- 
to diminished saliva, and to mouth-breathing from muscular 
weakness ; seen in acute septicaemia, acute peritonitis, etc. If 
tongue has been furred previously, it becomes dry, brown, and 
shaggy. In very acute cases where no furring has previously 
occurred, tongue is dry, brown, and glazed. A similar tongue 
occurs also in cholera, and in severe diabetes — ^but usual diabetic 
tongue is large and red ('raw beef tongue'). 

Enlarged papillae may be prominent in children : especially in 
scarlet fever. 

The tongue vairies in different individuals. A chronic furred 
tongue appears compatible with good health, A clean tongue 
is certainly not proof of normal gastro-intestinal functions : 
is especially clean with hsrperchlorhydria. 


y 

CHAPTER LXXVJII. 

DISEASES OF THE SALIVARY GLANDS. 


I. PTYALISOT OR SALIVATION : HYPERSECRETION. 


‘Salivation’ is applied to an amount of saliva which causes escape 
from the mouth, or needs special effort to swallow : total amount not 
necessarily increased. Normal daily quantity 2 to 3 pints. 

Causes. — 


1. Reflex from stomach (through vagus to salivary centre in 

medulla) : in gastric disturbances, acidity high or low ; 
before vomiting. 

2. Local causes : ^ (a) Amount increased (reflex) — e.g,, dentition, 

stomatitis, tic douloureux ; (b) Difficulty in swallowing — 
e.g,, laryngitis. 

3. Nwvous affections : paralysis agitans, post-encephalitic 

1 arkiiwonism ; occasionally tabes. Difficulty in swallow- 
ing : bulbar paralysis, myasthenia -gravis, rabies. \ 

4. Hysterical and functional [ptyalorrhcea). 

5. Pregnancy, early months. Menstruation occasionally. 

0. Drugs : iodides, mercury, pilocarpine. 


Treatment.— Treat cause. Belladonna. Sedatives, 
vary glands. Aerophagy may require treatment. 


X-ray to sali- 
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II. XEROSTOMIA OR DRY MOUTH- 
HYPOSECRETION. 

Suppression of secretion of salivary glands. 

(^tises. 

7 I. Old age: from atrophy of glands. 

2. Emotion. 

3. Excessive loss of fluid, e.g.. diarrhoea. 

4. Drags: belladonna. 

5. Diseases of salivary glands, e.g., mumps. 

Treatment. — Acids, e.g. lemon, to suck. Cleanse mouth carefully. 

III. PAROTITIS. 

Specific Parotitis . — See Mumps, p. 267. 

Acute Infective Parotitis or Parotid Bubo. — Occurs with dry- 
ness of mouth and absence of mastication. Usually in severe 
infectious fevers and starvation, as for hasmatemesis. Now rare. 
SYMPTOMS. — Gland enlarged and tender, usually bilateral ; 

oriflee of Stenson's duct red. Suppuration in severe case. 
TREATMENT. — Prophylaxis. Incise if suppuration. 


IV. ENLARGEMENT OF THE SALIVARY 
GLANDS. 

Recurrent Swelling' of the Salivary Glands. — 

1. NON-INFECTIVE TYPE.— 

Onset. — Occurs at all ages. In children : may be associated 
%vith asthma and other allergic manifestations. In adults; 
mainly females %vith nervous instability. 

Symptoms. — Submaxillary or parotid glands affected ; bilateral. 
Enlarge with great rapidity; excited by food, especially 
acids. Painful only from tension. Duration : usually short, 
half hour or more. 

Saliva. — Clear ; sterile ; may be eosinophils ; also mucus plugs. 

Sialograph (ivith lipiodol). — ^Normal, or larger ducts dilated. 

Treatment. — Inject adrenalin subcutaneously. Massage 
glands in intervals. 

2. INFECTIVE TYPE. — ^Mainly in adults. May be due to infec- 
tion complicating previous type. 

Symptoms. — SweUing as above. Subsidence may be incom- 
plete. Tenderness variable. 

Saliva. — Last portions contain pus and bacteria, e.g., strepto- 
cocci, Unpleasant taste. 

Sialograph. — Terminal acini dilated ('bronchiectasis’). 

r--- Treatment. — Keep glands empty by frequent massage. 

Chronic Enlargement of Salivary Glands. — ^May occur in chronic 
ptyalism, calculi, S 3 rphilis. From certain drugs, e.g,, iodides, 
mercury. Rare sequel of mumps. 

Gaseous Tumours of Stenson’s Duct and Salivary Glands. — 
Occur in musicians and glass-blowers. 
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Diseases of the Salivary Glands, continued. 


V. UVEO -PAROTITIS. 

{Heerfordt's Disease.) I 

A condition characterized by bilateral uveitis and parotitis, oTtef'a 
with facial paralysis, with tendency to spontaneous recovery. I 

Characteristics. — Order of onset varies : — 

1. ENLARGEMENT OF PAROTID GLANDS.— Bilateral, firm, 

may be nodular ; painless. Sialograph normal. Saliva sterile. 
Submaxillaty and lachrymal glands also may be enlarged. 

2. INFLAMMATION OF UVEAL TRACTS.— Bilateral ; irido- 

cyclitis, or choroido-retinitis or vitreous haemorrhages.- Sequelae : 
posterior synechias, vitreous opacities. 

3. NEURITIS. — ^Facial paralysis in 50 per cent; unilateral or 

bilateral ; ascribed to parotitis. Recovery in few weeks. 

4. ERYTHEMATA, — Occasionally on limbs. 

5. PYREXIA. — Occasionally. 


Pathology . — Tuberculosis . 

Treatment. — Spontaneous recovery. Miliary tuberculosis recorded. 

\ 

VI. miRULiCZ'S DISEASE. 


Progressive chronic painless bilateral enlargement of lachrymal, 
parotid, and may be submaxillary glands. Cases classified as : (i) 

Mikulicz’s disease. Idiopathic. Familial cases said to occur. (2) 
Mikulicz’s syndrome. Associated with leukaemia, lymphosarcoma, 
syphilis, tuberculosis, and uveo-parotitis. 

Pathology. — Small-celled infiltration or hyperplasia of" lymphoid 
tissue. 


Symptoms.— Slight in early stages; dry eyes and mouth; inter- 
ference with vision. Swellings may become enormous. 

Treatment, — ^Symptomatic. 


CHAPTER LXXIX. 

DISEASES OP THE PHARYNX. 

I. ACUTE PHARYNGITIS. 

(^) Cold, especially after hot rooms ; (2) Constitutional con-t 
ditions, e.g., gout, rheumatism, dyspepsia, also alcoholism. 
Occasionally : secondary syphilis ; trauma (in children!. 

Is a cause of ‘sore throat’ : tonsils and soft palate often afiected. 
Frequently part of a coryza. 



THE PHARYNX 


395 


Symptoms. — 

LOCAL.— Tickling in throat and irritation causing cough ; pain on 
swallowing , secretion early diminished, later much thick mucus. 
Neck muscles often stiff i occasionally palpable glands. Inffam" 
- mation may extend to larynx (hoarseness) and Eustachian tube 
(deafness). 

CONSTITUTIONAL. — Rarely severe. Slight fever and malaise. 

PHARYNX. — ^Mucous membrane injected, swollen, and later 
covered with mucus. 

Troatment. — ^Treatment as corj'za often sufficient. Give aperient. 

LOCAL. — Compress to neck, hot or cold. Inhalations (tinct. 
benzoin, co. p] pint of hot w'ater) ; or spray wth Dobell’s 
solution. Paint pharynx with Mandl’s paint, twdee daily. 

II. CHRONIC PHARYNGITIS. 

Causes. — ^Numerous: (i) Tobacco or alcohol in excess. (2) Ex- 
cessive use of voice, especially with faulty production or during 
acute pharyngitis : very common in clergymen. (3) Repeated 
acute attacks. (4) Various constitutional conditions : gout, 
dyspepsia, anaemia, menopause. 

Varieties. — Three groups : — 

SIMPLE CATARRHAL PHARYNGITIS.— Congestion and mucus 
on pharynx, soft palate, and uvula. 

GRANULAR HYPERTROPHIC PHARYNGITIS.— Small round 
swellings of lymphoid tissue around mucous follicles on posterior 
wall, especially laterally ; veins near distended ; mucus present : 
mainly in voice users. 

ATROPHIC PHARYNGITIS or PHARYNGITIS SICCA.— Mucous 
membrane dry and glistening. 

Symptoms. — (i) Discomfort in throat, (2) Impairment of voice. 
(3) Frequent irritable cough, throat sore. (4) Tenacious mucus 
in nasopharynx, much hawking ; may be blood-tinged. 

Treatment. — 

GENERAL. — ^The general health and cause of condition need treat- 
ment ; rest to voice ; abstention from alcohol, tobacco, and hot 
or spicy food ; regulate digestion and bowels ; change of air. 

LOCAL. — Sprays, e.g., water with common salt (3j in gx), tinged 
with permanganate. Menthol pastilles. 

GRANULAR PHARYNGITIS. — ^Touch nodules with galvano- 
cautery. Subsequently Mandl’s paint, twice daily. 

^ III. RETROPHARYNGEAL ABSCESS. 

Suppuration in tissues between spine and posterior wall of pharynx. 

Occurrence. — 

1. ACUTE. — Healthy children, age 6 months to 2 or 4 years. Also 

not uncommon after measles and specific fevers. 

2. CHRONIC. — Older children or adults : caries of cervical vertebree. 
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Retropharyngeal Abscess, continued. 

Symptoms. — (i) Malaise and pyrexia, altered voice, dyspnoea and 
dysphagia ; (2) Head held back, chin forward, and mouth open ; ; 
(3) Tumour in mid-line of pharynx, visible or easily palpable.- 
Glands on one side of neck usually enlarged. ' ''-ft 

Prognosis. — Fatal not uncommonly : from oedema of larynx ■, 
suffocation by inspiration of pus, or cellulitis of neck. \ 

Treatment. — Steam tent, or steam inhalations. 

EVACUATE PUS.— Methods : (1) Acute: Through mouth with 
guarded bistoury. Head must hang back over table to prevent 
pus entering trachea. (2) Chronic : Laterally behind stemo- 
mastoid muscle. 

IV. ACUTE SEPTIC PHARYNGITIS. 

[Ludwig's Angina. Cellulitis of Neck.) 

Severe infective i nflamm ation of throat. Occurs in various degrees 
of severity, and inflammation spreads to varying extent. Has been 
described under many names. Severe forms rare, but serious. 

Usually due to virulent streptococci. 

Commonest in debilitated persons or alcoholics, but may attack 
those in good health. 

Symptoms (severe case). — Onset often sudden with rigor and fever...- 
Temperature variable, may be absent. Sudden pain in throat : 
swallowing impossible. (Edema of pharynx, bluish-red. Uvula 
greatly swollen. 

May be confined to pharynx, or spread, reaching cervical cellular 
tissue (Ludwg’s angina) : may suppurate at any point. 

Progress rapid ; resolution often equally rapid. 

Death may occur from asphyxia or pneumonia or, more commonly, 
toxaemia. 

Treatment. — Hot fomentations. Incisions in neck : actual pus 
rare, but may discharge later if progress favourable. (Edema 
of larynx common. Treat toxaemia. 

V. ULCERATION OP THE PHARYNX. 

May be : (i) Follicul^. (2) Specific fevers, diphtheria. (3) Epithe- 
lioma. (4) Tuberculosis. Rarely in severe pulmonary tuberculosis. 
Lupus : extends from nose : extensive destruction and deformity. 
(5) Syphilis [see p. 231). 


VI. CEDEIRA OP UVULA. 

Usually from chronic interstitial nephritis ; may be very great. 
Rarely in debility. 


VII. DIVERTICULA. 

See Diverticula of (Esophagus, p. 405. 



THE TONSILS 


397 


CHAPTER LXXX. 

DISEASES OF THE TONSILS. 

Classification. — (i) Acute tonsillitis. (2) Peritonsillar abscess 
(quinsy). (3) Chronic tonsillitis (chronic enlargement of tonsils). 
(4) Adenoids (enlargement of pharyngeal tonsil — ^included owing 
to close association). 


I. ACUTE (FOLLICULAR) TONSILLITIS, 


An acute bacterial infection of the faucial tonsils. 

Etiology. — ^AU ages ; commonest in childhood ; rare in infants. 

Three groups of cases : (i) Sporadic. Often following cold or 
exposure, especially in ili-heal& or with chronic enlarged tonsils. 
(2) Epidemic. Not uncommon in schools, etc. Sporadic cases 
also are often infectious. (3) Symptomatic. Diphtheria, scarlet 
fever, measles, rheumatic fever and its allied conditions. Second- 
ary syphilis closely similar. Diphtheria is only exceptionally 
follicular, and is dealt with separately. 

Bacteriology. — Streptococcus is most common in severe types. 
Numerous organisms may occur. 

Symptoms. — 

LOCAL. — Sore throat ; extreme dysphagia ; pain often shoots to 
ears. 

CONSTITUTIONAL. — Often severe ; onset may precede sore 
throat. Shivering or rigor ; pains in back and limbs ; general 
malaise. Temperature 103'’ to 105°. Pulse rapid. Tongue 
furred, breath heavy. Constipation. Febrile urine. 

ON EXAMINATION. — ^Tonsils swollen and red : white spots due 
to exudation in the crypts forming cheesy masses, confined to. 
tonsils, and easily removed without a bleeding surface. Rarely 
a diffuse membrane. 

Cervical glands often tender and palpable. 


Duration. — Two to seven days. 

Sequelae and Fatalities. — ^^ery rare in ordinary forms. May be 
otitis media. In epidemics, occasionally definite sequelae, e.g., 
endocarditis, pneumonia, paralyses. 




iSignosis. — In diphtheria, membrane is continuous, not necessarily 
confined to tonsils, leaves bleeding surface on removal ; tempera- 
ture not so high ; dysphagia and sore throat less marked. But 
may exactly imitate, or be imitated by, follicular tonsillitis. 
Culture to be taken, if any doubt. 

From scarlet fever, measles, rheumatic fever, no diagnosis can 
be made by examination of fauces. 
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Acute (Follicular) Tonsillitis, continued. 

Treatment. — ^Isolate patient. 

GENERAL. — Saline aperients or mercury to obtain free motions, y 
LOCAL.— Hot fomentations to neck. Formamint lozenges to suck/ 
Wash mouth frequently; and gargle, if possible, with.h ydroggf -i 
peroxide (lo to 20 volumes), or spray with Dobell s solution. 
Sodium salicylate (gr. x to xx, t.d.s.) often used. \ 


ACUTE SEPTIC TONSILLITIS. 

More severe grade of above. Virulent hamolytic streptococci may 
be present. Constitutional symptoms severe. On examination : 
Extensive reddening of fauces and tonsils : exudation variable. May 
be very infectious. Serious complications may follow : quinsy, 
intratonsillar abscess, otitis media, suppuration of cervical glands ; 
occasionally bronchopneumonia, or general septicaemia. During 
convalescence, often tachycardia. 


11 . PERlTONSlLLAa ABSCESS. 

(Quinsy.) 

Suppuration in peritonsillar tissues ; may include parenchyma of 
tonsU. Acute and chronic tonsillitis are predisposing causes also 
general ill-health and exposure. 

Symptoms. — ^May commence as acute tonsillitis ; symptoms abat^e^/- 
and then exacerbate. Malaise, fever, pain on one side of throat 
or neck radiating to ear. Salivation. Dysphagia. Tongue 
furred. Spasm of muscles causes stiffness of neck and prevents 
opening of mouth. Cervical glands enlarged and tender. 

EXAMINATION. — Swelling to one side of soft palate : uvula 
displaced. Tonsil red, prominent, and cedematous : both may 
be affected. Fluctuation develops in 2 to 5 days '. may rupture 
through soft palate and end attack, but opening may close and 
swelling recur. 

Complications. — Uncommon. (Edema of larynx, suppuration of 
glands, septic complications : all rare. 

Treatment. — Hot fomentations to neck. Mouth-washes of hot 
water, or hydrogen peroxide (10 to zo volumes). 

WHEN FLUCTUATING. — Incise through mouth "with guarded 
curved bistoury. Incisions in soft palate from above doivn and 
inwards towards uvula, to avoid vessels near tonsils. Subse- 
quently, frequent mouth-washes. 

Convalescence.-— Not to be ^ hurried. Tonics. Tonsillectomy for 
recurrent quinsy, but not in acute stages. Heart to be watched. 


III. CHRONIC TONSILLITIS. 

Two types may be distinguished : — 

Chronic Parenchymatous Tonsillitis ('Enlarged Tonsils').— 
In children ; adenoids are usually present. For symptoms, see 
Adenoids, p, 399. 

TREATMENT, — ^Tonsillectomy. 
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Chronic Follicular Tonsillitis. — In older subjects. Fibrosis and 
atrophy following hypertrophy. Cr3T)ts contain caseous matter. 
Tonsils often small. 

\ SYMPTOMS. — Foul taste and breath, recurrent sore throats, 
dyspepsia, .fibrositis, and rheumatism. 

J TREATMENT. — ^Tonsillectomy. Tn mild cases, cautery or Mandl's 
paint. 

IV. ADENOIDS. 

[Hypertrophy of Pharyngeal Tonsil.) 

Hypertrophy of the glandular l5miphoid tissue normally present in 
the nasopharynx, sometimes called the 'pharyngeal tonsil’. 

The presence of adenoids is a heavy handicap to the physical and 
mental development of a child, and careful and complete removal is 
essential. 

Etiolog'y. — ^Age, 5 to lo years, persisting through puberty. Possibly 
more frequent in damp climates. Hereditary or familial factor 
common. Extremely frequent, and present in a high percentage 
of school children. 

Morbid. Anatomy. — Red vascular irregular masses in the vault of 
the pharynx, formed of hypertrophied lymphoid glandular tissue, 
covered with epithelium. In older patients, after recurrent 
inflammation, fibrous tissue increased, growths firmer and bleed 
less readily. Size, a pea to a considerable mass. 

Tonsils usually but not invariably enlarged. Chronic nasal 
catarrh usual. 

Symptoms. — Result directly and indirectly from nasal obstruction 
and mouth-breathing. 

MOUTH-BREATHING. — Often first symptom noticed by parents. 
Worse at night ; snoring ; noisy irregular respiration ; disturbed 
sleep and nightmares. May be definite dyspnoea. Cough, dry 
and nocturnal, common mthout bronchitis. ‘Snuffling’ common 
from nasal catarrh. 

FACIAL APPEARANCE. — Characteristic 'adenoid facies’: Face 
lengthens, appearance expressionless. Nose pinched, alse nasi 
fall in. Mouth open. Upper lip often retracted ; hanging lower 
jaw. Roof of mouth raised and superior dental arch narrowed. 
Teeth irregular and often carious. Pallor common. Frequently 
deficient general growth. 

HEARING. — Deficient. Very important. Due to : (i) Extension 
of inflammation. (2) Obstruction of orifices by adenoids, and 
(3) Absorption, of air in Eustachian tubes ; also (4) Otitis media 
common. 

VOICE. — ^Loses resonance; tone nasal. Substitution of letters B 
and D for M and N. 

MENTAL CONDITION. — General dullness and inability to fix 
attention (‘aprosexia’), resulting from above factors, e.g., 
deficient hearing, bad sleep. 
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Adenoids — Symptoms, continued. 

respiratory troubles. — Common : bronchitis, coryza, 
tracheitis, laryngitis. (Air inspired not warmed and moistened / 
by nasal mucous membrane.) 

SHAPE OF THORAX.— 'Pi^fion breast’ common t3rpe ; stemuSJ 
prominent ; Harrison's sulcus at attachment of diaphragm; ; 
section through thorax becomes triangular ; costochondral\ 
junctions often depressed ; occasionally lower end of sternum 
deeply depressed (funnel breast). Changes result from obstruc- 
tion to inspiration and falling-in of yet unhardened structures. 

CERVICAL LYMPHATIC GLANDS. — Often palpable: from 
recurrent inflammation. 

GASTRO-INTESTINAL disturbances and intestinal parasites 
are common. Probably associated with general overgrowth of 
lymphoid tissues. 

VARIOUS SYMPTOMS. — ^Headache, fcetor of breath. Nocturnal 
enuresis, asthma, habit-spasms are often ascribed to adenoids. 

Note . — A child properly taught to breathe through the nose may 
continue to do so after development of adenoids. Symptoms due 
to mouth-breathing are absent, and principal results are lethargy, 
recurrent coryza, and ear troubles. 

Diagnosis. — By ‘adenoid facies' and above symptoms. Adenoids s 
not visible from mouth, but palpable on digital examination.^ 
Tonsils usually enlarged. 

Prognosis. — Good with efficient and early treatment. Atrophy 
usually occurs at puberty. 

Treatment. — Operation. 

General health, if deficient, should be improved before operation, 
operation, tonics and attention to general health important. 
Chin-strap at night, if mouth-breathing persists. Systematic 
breathing exercises of great value. 


CHAPTER LXXXI. 

DISEASES OF THE (ESOPHAGUS. 


I. (ESOPHAGITIS. 


Acute (Esophagitis. — Except when origin is traumatic, is rarely of 
clmical importance. 

ETIOLOGY.— 


I. Acute cat^hal oesophagitis : (a) Extension from a^ijtfi- 

fc)^i(^ath\c^^^ specific fevers, may extend from pharynx^ 

water, foreign bodies, corrosives, etc. 
ANAT(MY. — In catarrhal form, mucosa swollen, covered 
wth mucus. Phlegmonous inflammation may follow foreign 
bodies or phlegmonous gastritis : gangrene may result. 
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SYMPTOMS. — Pain on swallowing ; pain under sternum ; severity 
varies. 

-TREATMENT. — Ice by mouth; morphia. Olive oil. 

Chronic (Esophagpitis. — From causes of chronic pharyngitis, alcohol, 
etc. Dysphagia and symptoms of causal condition. 

esophageal Varices. — Occur in chronic heart disease and cirrhotic 
liver. Rupture of vein causes hsematemesis, or rarely melaena 

. only : frequent in cirrhotic liver. 

Rupture of (Esophagus. — ^Very rare. Usually from severe vomit- 
ing : may be previous trauma or ulceration. Ruptures trans- 
versely at lower end, often into left pleural cavity. Great pain 
and distress. Always fatal. 

Ulceration. — Occurs as peptic ulcer, very rarely [see below) ; also 
from trauma, cancer, aneurysm, syphilis, tuberculosis, rarely in 
diphtheria and debility. Dysphagia. Diagnosis by oesophago- 
scopy. 


II. PEPTIC ULCERATION OF THE (ESOPHAGUS. 

Acute Ulceration. — ^From repeated vomitmg in debilitated subjects : 
acid juice acts on lower end of oesophagus. Commonly post- 
operative ; rarely pyloric obstruction and other causes. 

SYMPTOMS. — Pain behind sternum. Haematemesis occasionally. 
Rarely, perforation into pleural cavity. 

Chronic Ulceration. — ^May arise from secretion of HCl and juice 
from ectopic gastric mucous membrane in pharjmx^ or oesophagus 
(cf. Meckel’s diverticulum) : ulcer forms above cardia. Diaphrag- 
matic hernia often associated (Hurst). 

SYMPTOMS. — ^Heartburn; pain on feeding may spread to left 
shoulder ; food may ‘ stick ’ behind sternum. 

COMPLICATIONS.— ; perforation. Obstruction may 
develop later. Gastric and duodenal ulcer and hyperchlorhydria 
may coexist. 

RADIOGRAPHS.— Normal, or evidence of spasm or irregularity 
C3>X*dlcL 

TREATMENT.— As in peptic ulcer, but meals taken sitting erect in 
bed. Bougies if obstruction. 


III. SPASRI OF THE (ESOPHAGUS. 

{(Esophagismtis. Spasmodic Stricture.) 

Spasm of oesophagus may occur as : (i) Neurosis sp^modic 

sMcture’; (2) Local reflex in organic diseases — e.g., m neoplasm or 
’'ctcute oesophag^itis. Also in rabies and pseudo-rabies. 

Spasmodic Stricture. — Not common, but diagnosis important. 
In neurotic persons, hypochondriacs. All ages, ^d both s^es. 
Onset often attributed to mythical swallmving of foreign body 
which has ‘stuck’, maybe years previously. Attacks often 
transient, especially at first. 


niSD 
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Spasm of the CEsophagus, continued. 

SYMPTOMS.— Complaint of : (i) Inability to swallow, maybe even 
liquid ; (2) Substernal pain. Food may be regurgitated. Globus / 
hystericus and emotional disturbances common. Not emaciatio^ 
but may be loss of weight. No symptoms, and oesophagus nomi^i 
in intervals between attacks. !i' 

Bougie passes (o) without arrest, or (6) with temporary arrest. 

RADIOGRAPH WITH BARIUM MEAL.— (1) Arrest of barium is 
complete temporarily ; (2) Outline of oesophagus is regular and 
symmetrical, with conical end ; (3) No dilatation. Thus differs 
from neoplasm, in which outline is irregular and some barium 
trickles through ; and from achalasia of cardia, in which oesophagus 
is dilated. 

TREATMENT. — Passage of bougies. General. 

PROGNOSIS. — Good, but relapse frequent. 

Cardiospasm. — ^This term is unfortunately applied to two different 
conditions : (i) Spasmodic stricture (as described above) ; 

, (2) Idiopathic dilatation of the oesophagus (see below). 

IV. IDIOPATHIC DII.ATATION OF THE 
CESOPHAGUS. 

(Achalasia of the Cardia. Cardiospasm.) • " 

XMCorbid Anatomy.- — Generally affects lower two-thirds of oesopha- 

• gus : spindle-shaped, narrowing to normal at diaphragm. Two 
important phenomena: (i) Muscular wall of oesophagus always 
hypertrophied and dilatation present ; (2) Cardiac sphincter not 
hypertrophied, with rare exceptions. Auerbach’s plexus in 
cardiac sphincter may be degenerated. 

Mode of Origin. — -Muscular h3q)ertrophy proves presence of ob- 
struction : negatives Mackenzie's theory of atony of the wall. 
Principal theories are : — 

•I. Failure of the co-ordinating mechanism which produces 
relaxation of the cardiac sphincter during swallowing 
(Hurst, "Achalasia of the Cardia"). Physiology: As 
each peristaltic wave passes down the oesophagus in the 
act of swallowing, a stimulus normally passes through 
a reflex arc to the longitudinal muscular fibres of the 
oesophagus, which then contract and open the cardiac 
sphincter, thus allowing the ingesta to enter the stomach. 
Experimental production : The longitudinal fibres are 
supplied by the vagus, and are paralysed by its division 
(Langley, in cats) ; with subsequent feeding, if vagus 
divided below the recurrent laryngeal nerve. Cannon has ' 
produced dilatation of oesophagus with muscular hyper- 
■^ophy. Viz., a condition similar to that occurring in man. 
Conclus^n : Inco-ordination between the passage of a 
peristmtic wave and the contraction of the longitudinal 
muscular fibres which open the cardiac sphincter will 
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explain nearly all instances of idiopathic dilatation. Mode 
of action : Food collects, whence : (a) oesophagus dilates, 
(d) stimulus of food causes strong contraction and thus 
hypertrophy. 

2. Cardiospasm, viz., spasm of the sphincter fibres at lower end 

of circular coat of oesophagus. In this event, hypertrophy 
of sphincter ^youId be expected : certainly usually absent, 
but presence is recorded in a few instances. 

3. Kinks of lower end of oesophagus. Presence in certain cases 

shown by oesophagoscopy and opaque meals. Probably 
secondary. 

(Esophagitis above cardia may be exciting factor. 

Symptoms. — Usually no cause of origin found. Attacks at first 
transient, with long intervals. In course of months or years, 
condition becomes permanent. Patient complains of food 
'sticking' behind sternum: may be pain. Often regurgitates 
to obtain relief. Occult blood never present. At onset, loses 
weight rapidly : subsequently stationary for years. 
RADIOGRAPHS WITH BARIUM. — Note : (i) (Esophagus greatly 
dilated ; (2) Outline regular ; (3) Obstruction localized to 

sphincter, but may be irregularity at cardia. 

Diagnosis. — From cancer, by : (i) Long duration ; (2) Early attacks 
intermittent ; (3) Radiographs — ^regular outline ; (4) (Esophago- 
scope. 

Treatment. — Passage of bougies: Hurst’s mercury tube best. 

Paralysis of the (Esophagus. — Occurs in certain central nervous 
diseases — e.g., bulbar paralysis — ^in hysteria, and in diphtheria. 
Very rare. Dysphagia without regurgitation. 

TREATMENT. — Stomach tube, and treat cause. 

V. (ESOPHAGEAL OBSTRUCTION. 

Causes. — 

1. CONGENITAL ATRESIA. — (i) (Esophagus ends at bifurcation 

of trachea : lower segment arises from trachea or bronchus and 
opens into stomach. No case has survived, (ii) True stenosis : 
very rare. 

2. CICATRICIAL STRICTURE. — (i) Corrosives : site either high 

near pharynx, when food immediately regurgitated and no 
dilatation occurs, or low near diaphragm, when dilatation and 
hypertrophy of oesophagus may follow, (ii) Syphilis : very 
rare : diagnosis usually doubtful. 

3. TUMOURS IN WALL. 

4. EXTRINSIC TUMOURS.— Aneurysm; enlarged thyroid ; lymph- 
atic glands ; neoplasms, etc. 

5. IDIOPATHIC DILATATION OF CESOPHAGUS. 

6. SPASMODIC STRICTURE. 

7. DIVERTICULA. 

8. FOREIGN BODIES. 

9. PLUMMER-VINSON SYNDROME, 

Most frequent causes are : (i) Neoplasm ; (2) Aneurysm. 
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(Esophageal Obstruction, continued. 

Diagnosis. — (i) Clinical', {a) Regurgitation of unaltered food; 
(6) Dysphagia ; (c) Various signs and symptoms. {2) Radiography. I 
(3) (Esophagoscopy. Auscultation of deglutition unreliab^ 
Bougies dangerous. ' 

Treatment. — ^Varies with cause. Following corrosives : slow dilata\- 
tion with bougies, at first twice weekly, later once a month. 


VI. CANCER OF THE (ESOPHAGUS. 

Occurrence. — (i) Males 80 per cent, 50 to 55 years. (2) Growth 
primary. (3) Epithelioma ; early ulceration. 

Lumen is obstructed, and dilatation and hypertrophy may 
occur above, but degree is rarely great. 

Sites. — (i) Retro-cricoid ; (2) Bifurcation of trachea ; (3) Lower 

third. Males : mainly lower third. Females : usually retro- 
cricoid. 

Symptoms. — 

1. DYSPHAGIA. — Invariably initial complaint. Progressive with- 

out appreciable intermissions. In i to 4 months unable to \ 
swallow solids. 

2. EMACIATION. — Rapid. On inquiry, loss of weight and ill^ 

health have often preceded dysphagia. Anaemia rapid. 

3 REGURGITATION. — Appears as condition .advances. Often 
foul. Gives relief. In retro-cricoid growths, occurs immediately 
after food wth coughing. 

4. PAIN. — ^Variable : (i) Discomfort. Early : often referred to 
pharynx from reflex spasm : with retro-cricoid growths referred 
to ear. (ii) Actual pain. Later : referred to site : often in 
back. Subsequently from various extensions of growth. 

Cervical glands may be enlarged, frequently not. Growth never 
extends down to stomach and is not palpable (but cardiac neo- 
plasm may extend up). 

Extension of Growth.— (i) Into lungs and bronchi, etc. Spas- 
modic cough. Physical signs of any type posteriorly at base. 
{2) Pressure on recupent laryngeal (hoarseness). (3) Haema- 
tcmesis. (4) Perforation. (5) Pressure on cervical sympathetic 
(Homer’s syndrome) . 

Diagnosis.— —Usually easy. ^ Principally from aneurysm and forms 
of cardiospasm . Radiography : Irregular obstruction ; barium 
trickles through. (Esophagoscopy. 

Treatment. — 

INTUBATION. Souttar's tube : good temporary results. 
GASTROSTOMY. ^ ^ 

RADIUM. Implantation of radon seeds or deep X-ray therapy : 
results bad at present. Excision has been accomplished in a few 
cases. ^ 
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VH. DIVERTICULA AND DILATATIONS. 

Diverticula or (Esophageal Pouches are protrusions of part of 
' wall of oesophagus (or pharynx). Two types : — 

r. PRESSURE OR PULSION DIVERTICULA. — These are 
1 entirely pharyngeal and not oesophageal. They develop on 
posterior wall between upper and lower divisions of inferior 
constrictor of pharynx ; here lumen is narrow, with cricoid 
cartilage in front. Lower division closes lower end of oeso- 
phagus at rest but should relax during deglutition. Pouch 
formed is enlarged by food, becomes most direct continuation of 
pharynx and pushes into neck, usually on left from position 
of oesophagus: wall is thick, diameter of pouch several inches. 
Usually in old age. Probably acquired and not congenital. 

Symptoms : Progressive difficulty in si,vaUowing. Loud 
gurglings. Pouch can be emptied by pressure. Treatment : 
Operation — results good : otherwise may be finally death 
from wasting. 

2. TRACTION DIVERTICULA. — ^On anterior wall, at bifurcation 
of trachea ; from cicatrization and contraction of adherent 
lymphatic glands. Rarely exceed one inch. No symptoms 
unless perforated by foreign body from food : occasionally 
enlarged by pressure of food. 

. Diagnosis. — Opaque meal and radiography. 

Dilatation of (Esophagus. — 

1. PRIMARY IDIOPATHIC DILATATION.— p. 402. 

2. SECONDARY TO OBSTRUCTION. 


VIII. DYSPHAGIA ASSOCIATED WITH ANiEMXA. 

(Plum mer- Vinson Syndrome.) 

Priority of description belongs to Brown Kelly (1919) and Paterson 
(1919). Essential symptoms are dysphagia, microc3rtic anaemia, and 
atrophy of mucous membrane of mouth. Pathogenesis in dispute. 

Characteristics . — 

1. Practically confined to women. Age 35 to 60 years. UsuaJJy 

edentulous and debilitated. 

2. Difficulty in swallowing : at level of pharynx. Insidious or 

sudden. Progressive. 

3. Microcjdic anaemia. Ordinairy symptoms of this condition • 

present. Rarely with megalocytosis. 

4. Atrophy of mucous membrane of tongue. Lips often affected. 
Achlorhydria usual: not invariable. Spleen occasionally palpable. 

6. CEsophagoscopy : difficulty orving to narrow opening. Often 

normal, but may be bands of tissue. 

7. Radiographs ; usually normal. 

8. Treatment : bougies. Treat an»mia. 

Anaemia precedes dysphagia : latter appears to be additional feature 
complicating anaemia. 
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Dysphagia Associated with Anaemia, continued. 

Theories. — - 

1. Feeble reflex stimnlus due to atrophic mucous membrane ot y 

mouth results in incomplete opening of pharyngo-oesophag^ 
junction. Swallowing also impeded by muscular weakheSSy 
(W. Hill.) Reasonable theory. Note-. Lower division p.f 
inferior constrictor of phapmx closes junction at rest but‘^ 
should relax during deglutition. 

2. Atrophy of mucous membrane of mouth extends back to pharynx 

and involves Auerbach’s plexus, thus producing ‘ achalasia ’ 
as in cardiospasm (Hurst). JSloie : Auerbach's plexus is stated 
not to exist at this site. 

3. Spasm of muscles at pharyngo-oesophageal junction (Brown- 

Kelly). Noie : Some authorities deny evidence of spasm.' 


CHAPTER LXXXn. 

DISEASES OF THE STOMACH AND 
DUODENUM. 

X. ACUTE GASTRITIS. 

{Acute Gastric Catarrh.) 

Acute inflammation of the mucous membrane of the stomach, result- 
ing in gastric symptoms and varying constitutional disturbances. 
Often associated with entero-colitis. 

Etiology. — Occurs at all ages, but origin varies. Common causes : — 

1. FOOD (Irritant Gastritis). — * Errors of diet ’ : [a) Quantity 

excessive ; (6) Quality coarse or rich. Alcohol. Food- 

poisoning. 

2. TOXIC. — ^Irritant and corrosive poisons, viz., strong acids and 

alkalis, arsenic, phosphorus, etc. 

3. SYMPTOMATIC. — Onset of acute infectious disease. Uraemia. 

4. SPECIAL TYPES. — ^Phlegmonous and diphtheritic gastritis. 
Predisposing causes include ; — 

IDIOSYNCRASY. — Common with individuals and families, either 
general or due to special articles of diet, 

CHILDHOOD AND INFANCY. — Especially from food, unripe 
fruit, and infectious disease. 

Anaemia. Exposure to cold and wet, and extremes of tem- 
perature. Gout, chronic nephritis, diabetes, etc. 

Morbid Anatomy, — 

^IACROSCOPIC. Mucous membrane swollen and hyperasmic, ! 

with covering of mucus : may be hsemorrhages. 

HISTOLOGY, Swelling of mucous cells. Leucocytic infiltration. 
GASTRIC JUICE.— Scanty. Increase of mucus. Usually diminu- 
tion or absence of HCI : not increased. 
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Symptoms. — ^Vary greatly with cause and severity . 

MILD TYPE.— -Abdominal discomfort ; anorexia : furred tongue ; 
nausea ; vomiting, giving relief. Headache common. Apyrexia, 
or rise slight. Duration, 24 to 48 hours. 

REVERE TYPE. — Onset sudden; may be slight rigor. Fever, 102° 
to 103“. ‘Nasty taste in mouth', conjunctivas dull, tongue furred, 
breath heavy, anorexia, thirst. Headache, giddiness, and mental 
-inertia. Extremities cold. Vomiting of food, then bile. Acid 
eructations ; may cause 'heartburn ' or set teeth on edge. 
Epigastric tenderness, distension of stomach by gas. Constipation, 
or not uncommonly diarrhosa. Urine of febrile type. Duration 
I to 3 days. Depression for several days. 

Diagnosis. — ^Differential diagnosis of simple from symptomatic 
forms often impossible. 

ACUTE INFECTIOUS DISEASES. — Suggested by p3n:exia and 
absence of dietetic error : specially in children. 

INTRACRANIAL DISEASE. 

PERITONITIS, INTESTINAL OBSTRUCTION, APPENDICI- 
TIS, — ^Abdominal physical signs. Vomiting usually more marked. 

TABETIC CRISES. — Test for evidence oi syphilis. 

GALL-STONE COLIC. — Distribution and character of pain,. 

TOXIC CAUSES, e.g., arsenic. — Special tests of gastric contents, 
etc,, when poisoning suspected. 

Numerous causes of gastric disturbances ; catarrhal jaundice, 
migraine, vomiting of pregnancy. 

Treatment. — 

MILD FORM. — ^Low diet. Castor oil or calomel. 

SEVERE FORM. — Indications ; (i) Remove irritant from stomach ; 
(2) Rest for stomach. 

Genbrai.. — Warmth, especially to extremities . .Mustard leaf 
or poultice to epigastrium, if tender. Hot water freely. 
Drugs. — Calomel, gr. ij to iij (adult), followed by saline purge. 

If diarrhoea, castor oil ( 5 ss) with tinct. opii HI x. 

Vomiting. — Aid by warm water, several tumblers ; tickle 
fauces if necessary ; repeat : eases acid eructations, nausea, 
and vomiting. Stomach wash if severe, and acid, hydro- 
cyanic. dil. ll(,iij to V, with bismuth. 

Diet. — Soda-water, as desired, or lime-water. Later, diluted 
milk. , ± 

Persistent Diarrhosa. — ^Mist. cretae (B.P, 1914)' adding tinct. 
opii TT^v to X it necessary, or pulvis cret® aromaticus c. opio 
gr. XX to XXX, t.d.s. . j 

With Improvement. — I?iei : Farinaceous foods, tea, boiled 
fish. Avoid fats. Drugs : As gastric sedative : — 

^ B Bismuth. Carb. gr. xx j MuciJ. Trag, . Q;®. 

Sodii Bicarb. gr. xx | Aq. Menth. Pip. 33 
t.d.s., p.c. 

TOXIC CASES.— Special treatment, depending on cause. 

Prognosis. — Chronic or subacute gastritis may follow repeated 
attacks. Immediate recovery usually complete. 
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Acute Gastritis, continued. 

IfflEMBBANOUS OR DIPHTHERITIC GASTRITIS. 

Very rare. Usually in chUdren. No primary form. Secondary 
process, rarely in diphtheria, more often in small-pox and other fatSife 
debilitating conditions. No special symptoms. , 

PHLEGSflOHOUS GASTRITIS. 

Diffuse Phlegmonous Gastritis. — Rare. Widespread infection of 
submucosa, usually by streptococci, i.e., cellulitis of stomach. 
Infection may be through ulcer, neoplasm, operation wound ; 
occasionally puerperal fever ; may be no obvious cause. More 
common in males. 

MORBID ANATOMY. — Walls thickened, homogeneous red jelly 
appearance, very friable. Peritoneal adhesions and inflammation 
present. Histology : CEdema and marked cellular infiltrations, 
especially near pylorus ; mucous membrane but slightly affected. 
No collections of pus. 

SYMPTOMS. — Severe sepsis with abdominal symptoms. Onset 
sudden ; often rigor. Pain in upper abdomen, rigidity and 
tenderness. Vomiting early. High temperature, rapid pulse, and 
marked constitutional disturbance. Tender tumour may be 
palpable. Acute peritonitis if life sufficiently prolonged. Stomach _ 
may rupture. 

PROGRESS AND PROGNOSIS.—Collapse increases. Condition 
as in acute septicaemia. Fatal in few days. 

Circumscribed Type. — Localized abscess of stomach wall. Very 
rare. Usually cancer present. Has been successfully evacuated. 


II. CHRONIC GASTRITIS. 

Chronic inflammation of the gastric mucous membrane. The 
study and knowledge of chronic gastritis has increased rapidly in 
recent years, but the correlation of the various types with clinical 
and chemical features is uncertain, and relationship to neoplasms 
and^ ulcer is in dispute. Advances are especially due to : (i) Faber — 
rapid fixation of stomach with formalin immediately after death ; 
(2) ^ Schindler — development of gastroscopy ; (3) Konjetzny — ^histo- 
logical studies (material obtained from surgical resections of stomach 
and pylorus for severe lesions, and conclusions as to gastritis must 
be received with caution). 

Etiology, ^Persistent and recurrent causes of acute gastritis. Consti- 
tutional factors probably important. Various factors — 
chronic sepsis, congestion from circulatory congestion. Little*' 
understood. ° 

Types.— Three types may be recognized : (i) Chronic atrophic 

gastntis ; (2) Chronic hypertrophic gastritis ; (3) Chronic super- 
cial (or catarrhal) gastritis. All forms may be present in the 
sa.inc stomach at different sites. 
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1. CHRONIC ATROPHIC GASTRITIS.— 

I^IORBiD Anatomy.' — ^Mucous membrane thin, smooth, and pale ; 
generalized, but advanced in fundus and cardia. Mucus 
increased. 

Histology. — General atrophy and fibrosis. 

G.vstric SncRETiON. — HCl diminished or absent. 

Si:qi!Ki,/T.. — M ay be cancer. Also megalocytic anasmia. 

Treatment. — Acids: may relieve. Alkalis: benefit slight. 
Diet : light ; not milk. 

2. CHRONIC HYPERTROPHIC GASTRITIS.— 

^loRBio An.\tomv. — Nodular areas in which mucous membrane 
velvety and swollen : commoner towards pylorus ; may be 
erosions and some ha?morrhages Mucus scanty. 

Histology. — Proliferation of glandular elements ; swelling 
of lympli-folliclcs ; infiltration of interstitial tissue with 
round cells and eosinophils ; some fibrosis in deeper 
layers. 

Gastric Secretion. — HCl normal or increased. 

Course and Sequel/e. — Never heals ; remains permanently. 
Erosions may form : heal in one to two weeks. Hemorrhages 
may be scvcie ami recurrent Never perforates. Never 
progresses to atrophic gastritis or cancer. No relation to 
gastric ulcer (Schindler ; other authorities have assumed 
that it is precursor of peptic ulcer; at present unsettled). 
Polyposis may develop, ver>' rare. 

Treat.ment. — Alkalis relieve. Treat as for chronic gastric 
ulcer. 

3. CHRONIC SUPERFICIAL GASTRITIS.— 

Morbid Anatomy. — Ordinarj' changes of chronic inflammation 
of mucous membrane. Mucus covering and between folds. 

Gastric Secretion, — Diminished, may be temporary. 

Course. — ilay heal or may progress to atrophic but never to 
hypertrophic gastritis. 

Treatment. — Rest. Lavage. 

Note. — Porges’ Theory : Gastritis localized to pjdoric end (an 
‘ irritant ' gastritis) stimulates acid cells at cardiac end, producing 
hyperchlorhydria and peptic acid. Generalized gastritis (haimato- 
genous or to-vic) affects entire gastric mucosa and produces 
achlorhydria. Based on (possible) theo^ that pyloric^ cells 
secrete : (i) stimulant to acid cells of cardia ; (z) alkaline juice ; 
(3) hxmopoietin. 

Symptoms. — No characteristic features. Often latent, especially 
hypertrophic form. Symptoms include : — 

APPETITE. — Poor. May be normal. 

EPIGASTRIC DISCOMFORT.— Onset variable : in atrophic form 
shortly after food ; in hypertrophic form after interv'al. 

Heartburn, flatulence, nausea may be present. Tongue often clean. 

No definite physical signs. May be ill-defined tenderness. 

Radiography. — ^No assistance as to mucous membrane. ]\Iotility 
may be normal, or rapid emptying or combined with periods of 
inertia. 
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Diseases of the Stomach and Duodenum, continued. 

III. DYSPEPSIA. . 

Consciousness of or discomforts due to the activities of the stomacl^ 
Physiological appetite forms an exception. Normally there 
consciousness of the presence or absence of food in the stomach, excep^t 
a physiological degree of appetite and a feeling of pleasant repletion.- ^ 
Dyspepsia is not a morbid entity, but a group of symptoms due to 
various physiological or pathological activities of the stomach. This 
section gives descriptions of the various symptoms and types. 

Classification. — Three groups of conditions may be separated; — 
I. ORGANIC DYSPEPSIA. — Pathological changes recognizable 
in tissues of the walls : Carcinoma, gastric ulcer, duodenal 
ulcer, chronic gastritis, dilatation of the stomach. 

, II. FUNCTIONAL DYSPEPSIA.— No obvious pathologial changes. 
Attributed to disorders of the functions : — 

1. Disorders of the Motor Fuhctions. — (o) Hypermotility, 

or hypertony ; (6) Atony or hypotony. 

2. Disorders of the Secretory Functions. — («) Hyper- 

chlorhydria and hypersecretion ; (M Hypochlorhydria and 
h3^osecretion. 

3. Disorders of the Sensory Functions. 

III. NERVOUS DYSPEPSIA. — Neuroses of the stomach. 

Notes. — 

Group I. — See under separate headings. Not further considered 
in this section except generally in etiology. 

Group II. — ^The term ' functional’ as used here denotes disturbances 
of functions, many of which are recognizable by ordinary 
methods of gastric examination. 

Group III. — ‘Nervous’ corresponds to the sense in which 
‘functional’ is often used, though loosely, in ordinary medical 
parlance. 

These groups are largely arbitrary and not sharply divided. 
'Dyspepsia', therefore, includes numerous cases classifiable either 
as chronic gastritis or functional forms on the one hand, or as 
functional forms or neuroses on the other hand. Temporary 
attacks of dyspepsia similarly merge into certain forms of ‘acute 
gastritis , viz., from errors of diet, but ‘ dyspepsia’ is never applied 
to severer forms, e.g., toxic poisoning. 

Anaemia and Gastric Defects. — Association is discussed under 
AN/EMIA. 


GENERAL ETIOLOGY. 

Causes are : (i) Physical habits ; (2) Dietetic ; {3) Local diseasRoi 
stomach and other organs ; {4) Constitutional diseases ; (5) Neuroses^ 

^s-bits of Life.— (i) Imperfect mastication. Especially*!; 
dencient and carious teeth. Hurried meals. ‘ (2) Irregular meal 
nmes. , (3) Deficient exercise. Work immediately after meals 
or mental). Over-exertion. (4) Constipation. {5) Bad 
cooking. Dirty cooking utensUs. 
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Dietetic. — {Mainly excesses.) (i) Alcohol. Spirits. Light -wines, 
owing to acidity. New beer : fermentation incomplete and 
continues in stomach. Spirits act specially on liver ; wines and 
beer mainly on stomach. (2) Tea, overdrawn. Tannin, hardens 

.. meat fibre. Appetite, physiologically correct, dictates tea for 
farinaceous and not for meat meals. {3) Excessive fiuid during 

/ meal : (a) Dilutes gastric juice ; (fc) Softens food with water 
instead of saliva and ferments ; and aids insufficient mastication. 
{4) Excess of solids. (5) Fats in excess : possibly, as no digestion 
of fat occurs in stomach. When splitting of neutral fat occurs 
in stomach by action of bacteria, resulting butyric acid irritates. 
Free butyric acid is present in rancid butter. (6) Hea-vy pastry, 
hot bread, pies. Common in America. {7) Sugar in excess. 
Causes over-secretion of mucus. (8) Tobacco in excess : especially 
on empty stomach. (9) Deficient fluid. Various other • articles : 
Fruit, over-ripe or unripe. High meat. Cheering tobacco (exces- 
sive salivation). Vinegar in excess. Power of digestion varies 
greatly in difierent individuals. Idiosyncrasies to various articles 
are very common and often hereditary. 

Local Disease. — 

STOMACH. — Cancer ; ulcer ; dilatation ; visceroptosis ; gastritis. 

OTHER ORGANS. — (i) Liver : cirrhosis impedes gastric circula- 
tion. (2) Chronic heart disease : through portal circulation ; 
also 'epigastric angina’. (3) Gall-bladder. (4) Appendicitis {see 
p. 469). Occasionally : colitis, movable kidney. 

Constitutional Diseases. — 

PHTHISIS. 

NEPHRITIS, GOUT, ANEMIA, and all debilitating diseases. 

Neuroses. — See Nervous Dyspepsia, p. 415. 

Common Causes without Grave ZUness. — (i) Deficient teeth; 
(2) Alcohol : (3) Tobacco ; (4) Anaemia ; (5) Early phthisis. 

general SYiaFToms. 

Often rhrnnj c, but intermissions and variations in intensity occur. 

Summary of Symptoms. — 

1. Epigastric discomfort. Varies from oppression to acute pain. 

2, Flatulence. Also acid eructations, water-brash. 

3, Nausea and vomiting. Latter rarely prominent. 

4. Alteration of appetite. Usually diminished. 

Other Symptoms. — ^Sallow complexion : conjunctivae muddy. 
Tongue furred. Bad taste in mouth. Teeth carious or deficient. 

^ Constipation. Occasionally diarrhoea. Cough : usually from 
pharyngeal mucus. Temperature normal. Pulse often slow ; 
may be palpitation. Giddiness. Often mental depression and 
inertia, irritability, frontal headache, cold extremities. 

1. Epigpastric Discomfort. — ^Varies in degiree. May be due to: — 

I, Gastric distension : from atony or air-swallowing, or both : 

. sense of fullness and oppression. Tenderness slight. 
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Dyspepsia — General Symptoms, continued. 

2. Regurgitation into oesopliagus : ' heartburn ' ; may be localized 

precordial or sternal pain or in phar3nix. j / 

3. Organic disease, e.g., ulcer : true pain ; tenderness either deep/ 

and local at site of lesion, or of superficial muscles from refleje© ■ 

4. Distension of pelvic colon. ^ 

HEARTBURN (OR CARDIALGIA).— Due to regurgitation of\ 

acids, organic or hydrochloric, into oesophagus : may follow a 
bland fluid, e.g., tea, from increasing distension of stomach and 
relaxation of cardia. Eased by fluids, whence swallowing of 
saliva. Contractions of the oesophagus may be a factor of the 
pain. May be felt at upper end of oesophagus or in pharynx 
from reflex spasm. 

2. Flatulence. — Gastric flatulence occurs in ; — 

1. FLATULENT DYSPEPSIA.— (i) UsuaUy in middle age, with 

deficient teeth and hjrpochlorhydria ; (2) May be a prominent 
symptom in hyperchlorhydria ; (3) Less constant in dilatation 
of stomach. 

2. CARDIAC PAIN, ANGINA, GALL-STONE COLIC.— Origin 

doubtful : air probably swallowed during pain. Cessation of 
pain often associated with copious eructation. In diaphrag- 
matic hernia : often intense. 

3. AIR SWALLOWING (aerophagy). — In any condition of epi-,_y 

gastric discomfort. Also as pure neurosis (eructatio nervosa). 

SYMPTOMS. — Fullness and discomfort in epigastrium. Palpita- 
tion, cardiac discomfort, dyspnoea from pressure on diaphragm. 

ORIGIN OF GAS IN STOMACH, — Note : In mild dyspepsia, 
nearly always due to swallowed air. 

Swallowed Air. — (i) With food : considerable with deficient 
mastication. More with fluids than solids. (2) With saliva : 
amount considerable, hence flatulence in pharyngeal irrita- 
tion. (3) Air-swallowing. Occurs with : (a) gastric disturb- 
ances— e.g., hypo- or hyperchlorhydria, gastritis, dilatation ; 
(6) pain near diaphra^ ; (c) neurosis ; {d) combination of 
neurosis and gastric disturbance (common). 

Bacterial Fermentation. — In hypochlorhydria ; mainly from 
cellulose, as in cabbages. Only occurs with dilatation and 
delay ; otherwise stay of food in stomach is insufficient for 
much gas formation. In pyloric neoplasm may be very 
foul. 

Deficient Absorption. — Little known. Possibly in atrophic 
gastritis. 

From action of HCl on ingested carbonates. Possibly also 
from regurgitation of alkaline pancreatic juice. 

Nature of Gases. — Atmospheric gases ; may also be COg. With! 
. fermentation, CH4. Rarely HjS. Occasionally inflammable. ' 
allowing. — ^Habit often acquired unconsciously by 
subjects with no neurotic factor. Epigastric distension or dis- 
comfort of any origin — e.g., slight dyspepsia or distended splenic 
flexure may produce sensation that eructation will cause relief. 
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Attempts to eructate in such circumstances result in swallowing 
air. After repetition, stomach is sufi&ciently distended for 
eructation of the swallowed air to occur, with apparent relief for 
a moment. Discomfort returns and cycle is repeated. Enormous 
flatulence thus simulated. By simple explanation to subject and 
restraining all attempt at eructation, flatulence of great severity 
and long duration is often aborted in a few days. Air may be 
swallowed in gulps, or sucked in by respiratory movements with 
closed glottis. 

DIAGNOSIS. — From distended stomach, distended splenic flexure. 
Also rarely from spasm of diaphragm (as in pseudo-cyesis). 

TREATMENT. — Causal condition and aerophagy. Hot water. 
Peppermint, oil of cinnamon on lump of sugar. 

ERUCTATIONS. — Relieve gastric, but not intestinal flatulence. 

Acid Eructations. — May be : (i) Organic acids in h3?pochlor- 
hydria and flatulent dyspepsia ; (2) Hyperchlorhydria. 

WATER-BRASH. — The irritation of acid eructations and heart- 
burn may cause excessive secretion of saliva, which fills the 
mouth as clear fluid, slightly alkaline to litmus. Amount may 
be very large ; possibly accumulates at lower end of oesopha- 
gus owing to spasm of cardiac sphincter. 

Pyrosis. — Properly a strongly acid fluid brought up to mouth 
from stomach ; much rarer. Amount small. 

- INTESTINAL FLATULENCE.— Mainly from fermentation, e.g., 
in carbohydrate dyspepsia. Often with gastric flatulence. 

3 . Vomiting. — See also p. 421. 

Frequency. — ^Varies, but rarely a prominent symptom in non- 
organic dyspepsia. Results from z (i) Condition of stomach 
contents: (2) Condition of walls; (3) Aerophagy; (4) 
Neurosis. 

Time of Vomiting.— (i) Early morning : especially in alcoho- 
lics ; much’ mucus. (2) After meals: at varying intervals. 
When during or immediately after meals, usually neurosis. 

Character of Vomit. — Food in various stages of digestion : 
mucus common. Acids, both character and amount, depend 
on type of dyspepsia. 

Swallowing saliva in excess may induce vomiting, either 
'' early morning or after meals : the saliva resulting from 

dyspepsia, or from catarrh of pharynx. 

Nausea common. ^ ^ , , ’ . 

Regurgitation of Food. — In small mouthfuls : almost con- 
fined to neurotic persons. Usually described as 'incessant 
vomiting’. May be no wasting. Flatulence usually severe. 

Appetite. — See also Anor^ia I^rvosa. , 

OMGIN OF APPETITE. — Depends on : (i) Condition of stomach 
wall- (2) Gustatory nerves of mouth; (3) Indirectly on the 
needs of the body, e.g., hypoglycsemia causing gastric peristalsis. 
Direct cause probably depends on circulation of blood through 
stomach with reflexes from distension of lymph spaces. 
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Dyspepsia — ^Appetite, continued, 

APPETITE IN DYSPEPSIA may be , 

а . Deficient. — ^From : (i) Diminished circulation in debihty^ 

After commencing to eat, may improve from increasi^ 
circulation, (ii) Defects of mucous membrane. In chroccc' 
gastritis and neoplasm ; not in uncomplicated peptic ulcers;, 
(ill) Toxaemic states, especially with furred tongue, (iv)i, 
Deficient gastric mobility. 

б. Craving. — From mild irritation or from motor defects : but 

amount of food causes satiation and nausea. 

t^ote . — Appetite good, but satiated by small amount of food, 
occurs in dilated stomach, and also in h3Tpertrophied stomach 
with pyloric obstruction. 

SPECIAL TYPES. 

Disorders of Motor Fanotions. — 

1. HYPEBMOTILITY.— 

Symptoms. — Sinking sensation two to three hours after food : 

satisfied with small amounts of food. 

Radiograph. — ^No constant appearance in size and shape of 
stomach. Peristalsis active ; empties rapidly. (Usually 
associated with hyperchlorhydria.) 

2. ATONY. — See Atonic Dilatation of the Stomach, p. 424. 

Disorders of Secretory Functions. — 

I. HYPERCHLORHYDRIA.— 

Mode of Production of Hyperchlorhydria. — ^Normal pure 
gastric juice contains about 0*4 per cent HCl : in ordinary 
test-meal does not exceed 0-2 per cent ; with histamine may 
be 0*3 per cent. Hyperchlorhydria mainly produced by 
excessive amount of juice and not by increased acidity. 
Combined acidity low : little mucus. 

Occurrence. — (i) Constitutional or functional (may exist with- 
out any symptoms). (2) Tobacco, (3) Chronic appendicitis 
and conditions in lower intestine causing reflex spasm of 
pylorus. (4) Gall-stones occasionally. (5) Duodenal ulcer. 
FuNcpoNAL Hyperchlorhydria.— Occurs in thin highly-strung 
or in plump persons. Teeth often good and tongue clean. 
Three varieties recognized : (i) Digestive : h3^ersecretion 
only in response to food, (2) Continuous : resting stomach 
contains much highly acid juice. (3) Paroxysmal : transient 
condition in migraine and neuroses. 

Symptoms. — (1) Heartburn : high in epigastrium or sub- 
stemal. (2) Occurs two or tfcee hours after meals, but 
usually irregularly ; eased by food or instantly by al^li. 
(3) Flatulence slight, unless air-swallower. (4) Aci^ 
eructations may occur, and occasionally pyrosis or water-*' 
brash. Appetite good. Vomiting absent ; may be regur- ' 
gitation of mouthfuls in nervous subjects. 

Physical Signs. — ^Negative. No muscular spasm. 

Radiographs. — ^Usually rapid-emptying stomach with active 
peristalsis ; but not constant. 
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2. HYPOCHLORHYDRIA.— 

Gastric Juice. — Organic and combined acidity low. Mucus 
increased. Hypocblorhydria should be confirmed by hista- 
mine injections, which cause maximum secretion of which 
stomacli is capable. 

Occurrence. — (i) Congenital: complete achlorhydria; may 
be no symptoms. {2) Carcinoma of stomach. (3) Chronic 
and acute gastritis, especially in chronic alcoholism. (4) 
Neuroses. (5) Simple functional diminution of hydrochloric 
acid : either juice deficient in amount or of low acidity. 

Note. — ^Association of hypocblorhydria and anaemia is 
discussed under Anaemia. 

Functional Hypochlorhydria. — Usually associated with 
atony and atonic dilatation {see p. 424). Not always so, as 
stomach may be of normal size, empt^g rapidly owing to 
laxity of pylorus : with tone and peristalsis fair. 

Symptoms. — Resemble cases with atony (q.v.), but examina- 
tion of abdomen may be negative. 

Diagnosis. — In hypochlorhydria mthout dilatation, dia- 
gnosis from : (i) Functional hyperchlorhydria, depends 
on gastric analysis ; (ii) Atony of stomach, depends 
on radiographs. 

Note : Histamine Injection for Gastric Juice.- — ^Dose : o-i mgm. 
per 10 kilos body-weight. Remove gastric juice 10 to 30 
minutes later. ' 

Achylia Gastrioa.— Diagnosed only by gastric analysis: absence 
of gastric secretion — (a) no HCI, (6) no ferments. Occurs in : 
(i) Atrophy of mucous membrane : chronic gastritis, pernicious 
anaemia. (2) Neurosis : achylia gastrica nervosa. Rare. No 
characteristic symptoms. 

Symptoms with atrophy, — Severe pain, vomiting', and wasting. 
If motility of stomach good, symptoms may be slight. 

Diagnosis from carcinoma. — (i) Long duration ; (2) Complete 
absence of HCI and ferments, and very low organic acidity. 

j^isondcTS of Sensory Functions.' — ^Xhese are practically identical 
with Nervous Dyspepsia— Sensory Neuroses {see below). 

NSBVOUS DYSPEPSIA. 

’ {Neuroses of the Stomach.) 

Gastric disturbances without gross anatomical changes occurring in 
persons of nervous temperament or with definite neuroses, e.g., hysteria, 
neurasthenia. Rare before adult life, and commons in women. 

' Great care necessary in diagnosis from organic and functional groups : 
ifyCditions may coexist. 

I CLASSIFICATION.— (i) Motor ; (2) Secretory ; (3) Sensory. But 
mixed forms are usual. 

Motor Neuroses. — ^ 

NERVOUS VOMITING. — Usually neurotic women. Food regurgi- 
tates without nausea or retching. Often in mouttfuls. Time : 
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Nervous Dyspepsia — ^Motor Neuroses, continued. 

usually after meals, often immediately follows ingestion. Gastric 
analysis normal. Progress : (i) No wasting — suggestive of dia-) 
gnosis ; (2) Persistent and occasionally fatal, but recovery usuaiu 
Treatment. — Food must be swallowed again. Urge patig&i' 
to restrain regurgitation. Usually there is much air- 
swallowing. ' X 

NERVOUS FLATULENCE. — (i) Nervous eructations (aerophagia).' 
May be explosive, and duration of several days. Is swallowed air. 
Hysterical women or occasionally children. Sometimes acquired 
by observation of others. May be painful distension of stomach, 
pneumatosis if orifices do not relax. (2) Excessive peristalsis. 
Borborygmi, gurgling, and consciousness of peristalsis : after meals 
(often some gastric atony). Intestines also often affected. 
Treatment. — ^Weir-Mitchell treatment, if severe. Sedative’s. 
Pressure on epigastrium. [See also Flatulent Dyspepsia, 
p. 420, and Air Swallowing, p. 412.) 

Less important : — 

HYPERMOpLITY. — Stomach empties rapidly. Shown by X rays 
or stom^h tube. May occur without symptoms. Often associ- 
conditions, e.g., hyperacidity. 
rumination. — In advanced neuroses and 
idiots. No afiection of health. 

Secretory Neuroses. — ' 

persons with vague or inter* 
h^erchSyS.® dyspepsia (or none at all) may have extreme 

Two forms; (i) Inter- 

SSydrii ^rSe“nr°“'- invariably, hyper- 

Hypersecretion. — Rossbach's ‘ gastroxynsis 

: epigastric pain, and 
wpious vomiting of amd fluid. Usually 

Ses ^“^ation, few days. Resembles gastric 

^°comm^^ Hypersecretton. — ^Reichmann’s disease. More 

results in with pain and eructations. 

Condition siht«t ^datation from fluid and pyloric spasm. 
AW? suggests carcinoma. ^ 

descrintimfc agreeing with these 

Great^arei’sn neurosis, e.g., anxiety neurosis. 

Suallv to diagnosis. In treatment, attention 

ACHYLIA GASTRICA^'NERVOq?^'' elements, 
verv rarelv in npr^m , /^^HVOSA.— Hypochlorhydria occurs not J 
InZ wLts aH? dyspepsia. Rarely complete absence 
ana lerments, asm achyha gastrica, but subsequentlv returnrnf^. 
Symptoms usually severe [s% Achylia Gastrica p ^41®) “I’ 

Sensory Neuroses ' 

GASTRALGIA. All forms of gastric discomfort occur with nervous 

SeSr H^Sor- 
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Type of Patient. — (i) Women at menopause, with worry and 
ill-health ; (2) With neurasthenia, anxiety neurosis, and 
hysteria. Occasionally at puberty. 

SvjiPTOMS. — In the paroxysmal form, severe epigastric pain 
radiating to back, onset sudden. No definite relation to 
food ; ma)' occur at night ; vomiting uncommon. Food 
' may either ease or aggravate. Pressure usually relieves. 

Diagnosis. — Needs great care. Severe paroxysmal pains also 
occur in : (i) Organic disease of stomach ; (2) Referred from 
other organs, eg., gall-stone colic, epigastric angina; (3) 
Gastric crises. In neurosis : (i) General signs of neurosis ; 
(ii) Vomiting infrequent; (iii) Attacks intermittent. 

BULIj\IIA. — ^E xcessive hunger, often suddenly at night. Con- 
sumption of food either small or very large ; in latter case 
dilatation occurs. In hysteria and neuroses. Similar attacks in 
hyperchlorhydria. Also diabetes. 

AKORIA. — Constant hunger. Stomach never replete. 

ANOREXIA NERVOSA. — See also Psychoneuroses — Anorexia 
Nervosa. 

Treatment. — ^Very important; (i) Removal from home 
{parents often difficult), (ii) Food must not be consciously 
pressed : increase very slowly. Many months necessary. 

, General Treatment of Nervous Dyspepsia. — See p. 420. 

CERTAIN CLINICAL TYPES. 

Certain terms are widely, though loosely, in use as applied to 
dyspepsia. Though included in conditions described above, two 
of these may be briefly mentioned. 

Acid Dyspepsia. — Sometimes applied to conditions with severe 
heartburn, acid eructations, and possibly pyrosis. 

Note. — In hypochlorhydria, often great excess of organic 
acids, and these (e.g., butyric) may be very irritative. 
Thus, both hypo- and hyperchlorhydria may, and often do, 
produce similar 'acid' symptoms. Conditions may be 
susceptible of differentiation only by gastric analysis, 
radiographs in both showing rapid emptying. (See Hypo- 
chlorhydria, p. 415.) 

Flatulent Dyspepsia. — Applied to cases with marked flatulence. 
Associated specially with hypochlorhydria and increase of organic 
acid, but also with hyperchlorhydria and normal acidity. (See 
Flatulence, p. 412.) 

DIAGNOSIS. 

Often very difficult. Important to ascertain type of dyspepsia. 
Consider : (i) Causal factors (see General Etiology) ; (2) Symptoms 
aed physical signs ; (3) Radiographs ; (4) Analysis of gastric contents ; 
(5) Gastroscopy. Diagnosis from : — 

/ ORGANIC DISEASE OF THE STOMACH.— Cancer ; ulcer; 
dilatation. 

DISEASES OF OTHER ORGANS. — Gall-bladder ; appendix; 
intestines ; liver (cirrhosis) ; heart. 

CONSTITUTIONAL DISEASES. — Especially phthisis. 
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Dyspepsia, continued, 

TREATMENT. 


General Principles.— (i) Remove cause, if preventable ; (2) DieU 
suitable to condition ; (3) Therapeutic and other measures. « 
Note. — [a) Teeth and constipation are primary considerations 
treatment ; also the encouragement of a good circulation. 
Neurotic factor common, (c) Avoid all drastic treatment. 

REMOVE CAUSE. — ^In general : — 

1. Teeth to be attended to, and general condition of mouth. 

2. Mastication to be slow and perfect. Meals at regular hours. 

Those who dine alone, and no others, should read at meals, , 
to prevent undue rapidity. But, as we are told, " a 
generous meal consumed with mirth, is better than 
a physician’s prescription in the solitude of the chamber ” 
(Allbutt). 

3. Regular exercise. Rest before and after meals. Avoid 

over-fatigue. Walking home after day’s work needs 
20 minutes' rest before dinner. 

4. Bowels open regularly. Not occasional purges. 

5. Warmth to abdomen and feet. Avoid r^hill after chief meals. 

6. Smoking only after meals, or preferably not at all. 

DIET. — Chart of hours and diet essential, noting patient's prefer- 
ences, and cause and type of dyspepsia. 

Digestible Articles.— Chicken, mutton, game (comparative^*'' 
absence of fibrous tissue). Boiled fish, especially whiting and 
sole^ (short muscle fibres). Spinach, asparagus, cauliflower. 
Farinaceous foods : except as below. Toast. 

Minced meat,^ lightly cooked, is easily digestible. (Vege- 
table protein needs more pepsin.) 

Indigestible Articles, — ^Pork, beef. Twice-cooked or over- 
cooked meat. Condiments. Fried fish. Cabbages (especi- 
ally with flatulence). New bread. Brown bread. Short 
pastry, pies and tarts. 

Fats. Except fresh butter, in strict moderation : no fat foods 
or fat soups. 

Sugar. — Restricted . 


Fruit. — Stewed fruit good for constipation. Rhubarb straw- 
berries, and tomatoes contain excess of acid salts * 
Farinaceous and Protein Foods.— Roughly at separate 
meals, viz., farinaceous at breakfast and tea (times of 
digestion vary). Avoid tea at protein meals. Chief meal 
midday or evening, as is most convenient for resting 
Fluids.— .4 ^ least 2^ pints daily. Hot water 4 pint sipped 
an hour before meals, including breakfast (and at’ night) ; 
amount during meals diimnished (In atony and dilailto 
amount of fluid must be dimmished especially during mea^ 
But sufficient must be taken daily.) ® 

Alcohol.— Allowed sparingly in hypoacidity not with' 
hypersecretion. Avoid all acid wines. Small ' amounts of 
alcohol aid digestion, as seen in sherry and bitters’ before 
meals and liqueurs after. To be advised with caution. 
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Milk Diet . — Strict milk diet rarely indicated ; in general not 
. advisable and by no means always well borne. Short period 
\vitli severe dyspepsia, especially wth nephritis and portal 
obstruction (cirrhosis and heart disease). Diluted preferably. 
Peptonized if necessary. Definite rules to ‘ be laid doum : 
(n) Times : interval 3 hours. (6) Quantity : 3 pints daily. 
(Contra-indicated in dilatation.) Watch stools for undigested 
curds : if present, reduce milk, and add eggs and toast. 
Pappy Semi-solid Starch Foods. — Rarely advisable in any 
ti^je of dyspepsia, being swallowed with much air without 
mastication and with consequent loss of salivary digestion. 

THERAPEUTIC MEASURES. — (i) Replace deficiencies in gastric 
juice : (2) Neutralize excesses and give gastric sedatives ; (3) 
Stimulate secretion ; (4) Constitutional remedies. 

Replace Deficiencies. — Specially in atrophy of mucous 
membrane, and in common mild dyspepsia with suggestion of 
neurosis. Sec Hypocklqrhydria, p. 420. 

Neutralize Excesses. — See Hyperchlorhydria, below. 
Stimulate Secretion and possibly Motility. — Indicated in 
hypochlorhydria, in common chronic dyspepsia ivith flatu- 
lence, and in atony. 

Bitters : e.g., gentian, quassia, and nux vomica : rhubarb 
often added. 

Alcohol : in small quantities. 

CONSTITUTIONAL REMEDIES.— Tonics, iron and quinine. 

LAVAGE.— Useful if much pain, vomiting, flatulence, or dilatation, 
once daily : morning or evening on empty stomach : sod. bicarb. 
(33 to pint) : large amounts until w'^hings are clear. (See 
Dilatation of Stomach, p. 426-) Patient easily taught to do 
this, but often inadvisable if neurotic. Must not be continued 
for long periods, owing to risk of calcium deficiency, 

MASSAGE, ELECTRICITY, HYDROTHERAPY.— With suitable 
and debilitated cases. 

SPAS (e.g,, Vichy). — ^The routine is often valuable, especially in 
tenden^ to over-eat. Treatment frequently too drastic if patient 
is debilitated. 

Treatment of Special Types and Symptoms. 
Hyperchlorhydria.— Attention to general health, tonics, rest, and 
change. Salines if constipation. , . . . . . 

DjjET Meat and protein ; plenty of fat (inhibits gastric secretion) ; 

avoid carbohydrates. No spices, meat, soup, or meat extracts. 
No alcohol Salisbury diet useful : meat, half raw, minced 
to 4 oz t'd.s.), ivith stale bread and butter ; hot water ; butter 
and cream. Some food to be taken at intervals not exceeding 

3 hours. 

DRUGS.— ^ 

' Belladonna, tincture fitv-x, t.d.s„ reduces secretion. 

Sedatives before meals, especiaUy if pain is present:— 

B Sod. Brom. gr. vj j Aq. Chloroformi adgss 

Bismuth. Oxycarb. gr. x I 
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Dyspepsia Treatment — Hyperchlorhydria, cantimied. 

Alkalis after meals (i liourl : — 

E Sod. Bicarb. 1 

. i aa gr. XX (in water or milk). 


.k^xai&xutu. V/AyCarD, 

Magnesii Carb. Pond. 


fpjr. Chloroformi Hlx 
Inf. Gent. Co. nd 5j 




J. WAAVl. f fl 

Simlar fluid prescriptions are efficacious, but have|i 
large deposit, and addition of mucilage causes an 
. . ^^plc^'Santly thick draught. . 

umimu^m hydroxide (Alocal) and silicates (Magsorbent) have 
advantage of not producing gas. 

Avoid bitters and acids. 

For flatulence : carminatives. 

Hyp.cM.,hyarta Ffatulmt Dyspepsia-Special atteatioa to 
DIPT ’ and general principles of treatment. 

(lightlv extracts ; minced meat 

to^ ensure ®S|p'.^°ast, rusks. Meals otherwise dry, 

Scept butSr ^n Of “^eals. Avoid fate, 

potatoes cahbaop operation. Diminished farinaceous foods, 

wSs&^'or Sandfallowabr^^’ 
drugs.— 

Bitters and alkalis before meals 
E Sod. Bicarb. er w 
Tinct Nuc. Vom.^‘inv 
Inf. Rhei 3\j j 

(Pot. Brom. gr. x may be added.) 

Acids and Ferments, after meals 

dih ^x^x p.c”with^wie?'^^°'^^^+^-’ nitrohydrochlor.) 

Acidol (B^verl ’ .repeat m half an hour. 

2. Digestive Foments • “''^^reent solid preparation. 

Pepsin : In tablets ’gr v f o ^ 

E Glycer. Pepsini V^’, combined with acid 

Acid. Hydrochlor. Dil. | 

Pancreatin : In tablets^^th P'®' 

Note. — ^Alkali and bitters f^^^arb. 2 hours p.c. 

acidity and improves ar>niK<^® meals neutralizes organic 
stage of treatment in ‘digestion. In initial 

after meals as well as fo give alkalis 

with some improvement give discomfort ; later, 

Carminatives.--Ess^ntiB.\ oils fJ ni •- 

peppermint water, diluted ivRh ' 

ni.] in capsules. Gentle abdominal Sssa^*^^ ’ «eosote 
Atony and Dilatation. — See p. 424 . 

Nervous Dyspepsia.— As a preliminarv Inni, x I' 

and mental strain, e.g., worry, overwork - ' (^) Physical) 

me and hysterical symptoms ; (3) Rpfll ycaeral neurasthe- 
pelvic and other diseases. ^reitation, e.g., eyes. 
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GENERAL PRINCIPLES. — ^Treat : (i) General condition and 
constipation. (2) Prominent gastric symptom, e.g., pain, h3^er- 
acidity ; alleviate as simply as possible (as in Dyspepsia). 
Careful consideration of relative importance of general condition 
..and local s3rmptoms. Serious cases with definite neurasthenia 
often best on Weir-Mitchell treatment, with diet of same, and not 
as suggested by gastric symptoms. Milk diet in general contra- 
indicated, solids better. Lavage with caution ; not to be done 
by patient. For treatment of special forms, see pp. 416, 417. 

Flatulence. — See Flatulent Dyspepsia, p. 420 ; also Air Swallow- 
ing, pp. 412. 416. 


Vomiting. — Usually allayed by treatment of dyspepsia. If severe, 
moiphia or hydrocyanic acid, e.g., 

B Chloroformi \ Glycerin. 3ss 

Acid. Hydrocyan. Dil. !• 55 n(iij Aq. ad Jss 

Uq. Morphin. Acetatis ) 

Lavage, very valuable. 

Pain. — Alkalis and general treatment of dyspepsia. Special 
measures : — 

1. Spiritus astheris ( 3 ss), with or without spiritus ammonia 

aromaticus (3ss). 

2. Morphia, hydrocyanic acid, chloroform, and bromides. See 

Vomiting above, or following prescriptions : — 


E 


Liq. Morphin. 

Hydrochlor. IRxx 
Spir. ^theris pss 


Spit, Ammon. Aromat. 3ss 
Aq. ad 


t.d.s. 


B Sod. Brom. gr. vj I Acid. Hy&ocyan. Dil, miij 

Bismuth. Oxycarb. gr, x I Aq. Menth, Pip. ad gss 
. t.d.s. 


3. Lavage. 

Constiipation.— Salines and aperient waters, senna pods, cascara. 
Avoid purges. Mercury pill occasionally. 


IV. VOMITING. 

Vomiting centre is in medulla oblongata, closely associated with 

respiratorv centre. „ . . 

Process of vomiting.— ist Stage: Profuse salivation and nausea; 
may 'be cold sweat. 2 nd Stage : One or more deep inspnataons 
followed by closure of glottis. Conteaction of diap^gm and abdo- 
\ minal walls compresses stomach. ‘Retching results while cardia is 
'^osed. 3rd Sta^ : Ejection of vomitus. First stage may be absent, 
and entire process effortless, ^ , 

' PATH OF STIMULI. — ^Fauces and pharynx : by glossopharyngeal 
' nerve Stomach: by vagus. Certain poisons, e.g., antimony, 
apomorphine. act directly on vomiting centre. 

Causes. ^Modes of action overlap and the classification cannot be 

’ entirely systematic. 
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Vomiting — Causes, continued. 

alimentary tract.— 

Local Reflex. — (i) Dyspepsia, gastritis, gastric ulcer, aiw 
various gastric conditions. See p. 413. (2) Reflex frc^a ^ 

fauces and pharynx. (3) (Esophageal obstruction. "“" 7 ? 
Central Reflex. — ^Acute abdominal conditions and pain,s 
peritonitis, obstruction, colic. Also testicular trauma. ' \ 
NERVOUS SYSTEM. — (i) Cerebral lesions : concussion, tumour, 
meningitis, abscess, etc. Due partly to increased pressure and 
partly to direct irritation of centre. (2) Tabetic crises. (3) 
Hysteria. (4) Psychical : smell, sights, and emotions. (5) 
M6ni6re’s syndrome, sea-sickness (vestibular canals). (6) Migraine 
(also chemical factors) . 

TOXIC. — Irritant and emetic drugs. Various modes, of action : 
(i) Direct on vomiting centre, e.g., apomorphine, tobacco. (2) 
Reflex from stomach, e.g., zinc sulphate, warm water and salt, 
poison gases. (3) Both actions, e.g., antimony, ipecacuanha. 
TOXEMIC. — Stimulation of vomiting centre or complex action. 

. Nausea marked. Includes : uraemia ; pregnancy ; acute specific 
fevers ; anaesthetics ; acidosis and alkalosis ; cyclicaJ vomiting ; 
acute yellow atrophy ; Addison’s disease ; early phthisis. 
MECHANICAL. — Severe cough (compression of stomach). 

Special Characters. — ^ 

SUDDEN ONSET. — Especially important : (i) Acute abdominal 
disease, e.g., appendicitis ; (2) Acute specific fevers ; (3) Toxic 
poisons. 

VOMITING IN CHILDREN. — ^Acute speciflc fevers. Acute 
gastritis or gastro-enteritis, acute abdominal disease. Acidosis 
or cyclical vomiting. 

TIME OF VOMITING.— 

Early Morning. — (i) Alcohol ; (2) Pregnancy ; (3) Renal. 
After Meals. — ^Dyspepsia. Gastric ulcer, from pain during 
digestion. Neuroses (immediately after ingestion). 

No Relation to Food. — ^Dilatation of stomach. Cerebral 
disease. Gastric crises. 

NAUSEA ABSENT. — In cerebral conditions, gastric crises, and 
neuroses. 

BLOOD. — Specially associated with : (i) Gastric ulcer ; (2) Cancer. 
{See HffiMATEMESIS, p. 446.) 

F.®CAL. — In intestinal obstruction (after stages of, first food, 
secondly bile) : thin fluid. True faecal masses very rare, and 
only in hysteria. 

Note. ^In intestinal _ obstruction, vomit copious and faecal. 
In peritonitis, vomit small, not markedly faecal. ~v 

V. CIRHHOSIS OF THE STOIKEACH. 

{Leather-bottle Stomach. Plastic Linitis.) '' 

A slow-growing neoplasm of the stomach, mainly affecting the 
submucosa, and resulting in great thickening of the wall, with reduction 
of the lumen. Rare. 
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Note : Is distinct from hypertrophic stenosis of pylorus of children, 
but a few cases resembling latter are recorded in adults. 

^tiology. — Sexes equal. Age, usually 40 to 60. 

''liXorbid Anatomy.— 

/ MACROSCOPIC. — Stomach small and hard. Usually sausage- 
shaped. No collapse on opening. Lumen holds a few 
On section : opaque white. Thickening mostly ^ may 

be an inch. Coats distinct. UsuaUy limited liy pylorus and 

HISTOLOGY.— Thickening mainly due to l^er ^ 

submucous and, to less degree, ^Sed 

membrane : often little change, sometimes completely denuded. 

May be carcinoma or fibroma. No evidence of 
Chanies usually limited to stomach. Colon rectum and de^ 

SSI 

Pathogenesis.— Disputed whetter g^o^ or ^IcSl’ 

No evidence of inflammation, j_lja_yers remain distinct; 

Note : (I) Mucosa c^en ^"g^^Spond to size and 

(a) Growth very slow ; (3) ' (4! Histology shows 

hardness, irrespective of ° fibroid. May be accepted 

(a) majority are carcinoma, [b) s®™® Carcinoma, with special 
that all cases are not of T^i) Fibromatosis, 

features of slow groyrth ^ p^uferative Peritonitis 

(For similar difficultly, see Ch Ileoc/ecal Region.) 

knd Hyperpeastic Tuberculosis of the 1 . 

± tratrae dvspepsia and anorexia , 

Symptoms.— Indefinite, at on constant ; may be megalo- 

progress slow, many ^ars. . . later only small amounts 

cytic. at first occ^mnaUy,^^^^^ 

of food retained. . ^smooth, firm, round or sau^ge- 

common: in epigastrium, „ wasting, but without 

shaped, usually .“°'^|fi^atemyis unusual. Gastric analysts: 

(py,ot«, lavage. Gastactomy or 

,I soN-OBSTltVOTIVE J^ATATION OF 

the stomach. 

,.nrrectlv this is lengthening and not 
Groups.— (^) Gastooptoa^ideredherl for convenience. (B) Atonic 
dilatation, rt « ^ 
dilatation of the srou^ 
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Non-obstructive Dilatation of the Stomach, continued. 


A. GASTROPTOSIS. , 

Pathology. — Gastroptosis is lengthening and not ‘dropping’ of thw 
stomach, the upper attachment remaining fixed : • probabM. 
congenital. Neither dilatation nor atony may be presenfi 
Visceroptosis sometimes but by no means always coexists. \ 
Symptomatology. — Function may be normal and symptoms absent 
if : (i) tone normal, (2) pylorus and first part of duodenum not 
fixed, (3) abdominal muscles efficient. 

' TONE. — If tone fails, atonic dilatation develops. 

PYLORUS AND FIRST PART OF DUODENUM.— Normally 
movable, and in gastroptosis lower than normal, but if fixed, 
empt3ring is impeded and dilatation develops. 

Radiographs. — Observe : (1) Long shape and position of stomach ; 
(2) Tone is maintained — shown by barium contents held up to 
cardiac orifice ; (3) Position of pylorus and duodenum ; (4) 

Emptying time not greatly delayed ; {5) Contraction of abdominal 
muscles successful in raising level of greater curvature. 

Treatment. — ^Unnecessary in absence of stasis. 


B. ATONIC DILATATION OF THE STOMACH. 


Note. — ^Atonic dilatation often but not always coexists with.. 
Visceroptosis {see p. 482). 

ETIOLOGY. — (i) Physique : often thin with long chest and abdo- 
men as in Visceroptosis. But may occur with good general 
physique. (2) Poor general health usually associated with low 
blood-pressure and poor physique: especially in middle-aged 
women. {3) Constant overfilling with food or drink. Often 
with gastroptosis. Uncommon under 40 years. 

Normal capacity of average stomach ’about 35 ounces, maxi- 
mum about 50 ounces: over 2 pints without inconvenient 
distension is pathological. 


PATHOGENESIS.— Dilatation results from muscular weakness, 
affecting both tone and peristalsis. When stomach is not emptied 
by peristalsis, tone attempts to act continuously until exhaus- 
tion occurs and stomach commences to dilate. The weaker muscle 
also results in feebler peristalsis ; work is also greater in raising 
contents to the pylorus if this is fixed. Dilatation thus nroceeds. 
MORBID ANATOMY. — ^Muscle wall thin. Chronic gastritis 
SYMPTOMS. — ^Long duration and gradual onset. 

Dyspepsia.— Epigastric discomfort and fullness after food: 
pain unusual. 

Appetite. — ^Deficient or normal (occasionally sensatioI^ >4 
hunger) : in latter rapid satiation after small amount? 
(pressure rises rapidly m stomach, being already comnletelv 
relaxed at onset). j if 3 


Flatulence. — ^Usually marked : much fermentation 
Vomiting. — Uncoinmon. Occasionally large quantities at in- 
frequent intervals. 
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General nutrition poor. Skin dry and muddy. Tongue furred. 
Teeth bad. Constipation usually severe : occasionally 
diarrhoea. Palpitations. Dyspnoea. Tetany (q.v.) is a 
serious symptom usually due to excessive lavage. 

-PHYSICAL SIGNS.— 

^ Inspection. — Abdomen : prominent at umbilicus, depressed in 
epigastrium. (Examine erect.) Divergence of recti muscles 
common. 

Ctirvatures of Stomach. — Both may be visible, (a) lesser 
below ensiform, (b) greater below umbilicus. 

Peristalsis not visible. 

Artificial Inflation. — ^Tartaric acid 3 ]» followed by sod. 
bicarb. 3 iss, each in half tumbler of water. For inspec- 
tion and percussion of outline. 

Palpation. — Splashing {clapotage) on bimanual examination 
or shaking patient : no value within two hours of meal : -may 
be auscultated. No rigidity of muscles. 

Percussion. — Of little value except after inflation. 

GASTRIC ANALYSIS. — Resting contents : may be food residue. 
Fractional test-meal ; (i) Free HCl ; usually present, but nearly 
always markedly diminished. (2) Total acidity : usually normal 
or increased, owing to increase of organic acids. Mucus increased. 
Numerous sarcinae and bacteria. 

RADIOGRAPHS : APPEARANCES AFTER OPAQUE MEAL.— 

1. Opacity shaped like a bowl : upper level horizontal, lower 

CI*€SCGT1^1C 

2. Lower level several inches below umbilicus : may reach pubes. 

3. Peristalsis practically absent. 

4. Emptying time prolonged * meal present after 6 hours. 

5. Pylorus and duodenal cap not visible or- ill-defined. 

DIAGNOSIS. — From pyloric obstruction : absence of pain, of 

symptoms of condition causing obstruction, and of visible peri- 
stalsis ; radiographs may be indecisive, but evidence of peristalsis 
usually present in obstruction. Gastroscopy. 

TREATMENT. General health important : rest, exercise, tonics ; 

attention to teeth. 

]VI;e^ls. Small, dry, and frequent; at regular hours. Mastica- 

tion slow. Pest 20 minutes before ; also, if possible, one 
hour after (lying on right side). 

Djet Quantity more important than quality. Ordinary 

mixed diet: avoid milk puddings, soft and pappy foods, 

Flu:^^.— Fluids between meals. Hot water night and morning. 
At least 2j pints of fluid daily. 

Drugs.— Simple bitter tonic before meals, e.g.— 

R Sod. Bicarb. gr. x I Spir. Chloroformis ll\^v 
Tinct. Nuc. Vom. n(.v j Inf. Gentian. Co. ad §ss 
After meals : acids, e.g., glyc. pepsinae co. 3 j and 
ferments, e.g., taka-diastase gr. v. 
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Atonic Dilatation of the Stomach— Treatment, cmitimied. 

Lavage. — ^Wash stomach once daily for 2 weeks, warm solution 
of sod. chlor. 3j to pint : pour in two pints, siphon, repeat j 
until fairly clear (about 5 pints). As improvement proceed^ ^ 
reduce to once a week. (Patient can be taught to do this:)® ' 

Abdominal Exercises. — (Massage alone is of little use.) , ' 

Constipation. — Correct with abdominal exercises and liquid ^ 
paraffin, cascara, or senna. Daily motion not essential 
in early stage of treatment. 

Abdominal Belt may assist. Tends to hinder benefits of other 
treatment. 

Surgical operations contra-indicated. 

Tetany. — Consider, especially with frequent lavage. 

PROGNOSIS. — Comfort obtainable to great extent even after 
many years on principles of treatment as above : lavage, abdo- 
minal exercises, and constipation correctly managed. Prognosis 
very grave with tetany. 


VII. GASTRIC ULCER. 

Loss of tissue in the mucous membrane and deeper coats of the 
stomach, characterized clinically by epigastric pain related to food, 
vomiting, and haematemesis. Ulcers may be acute or chronic, the 
incidence and other factors varying considerably in the tivo forms. 

Acute and Chronic Ulcers. — A short duration of symptoms does 
not prove that an ulcer is ' acute’ pathologically — ^i.e., of short duration 
— as a chronic ulcer may be completely latent. ' Acute’ and ' chronic’ 
in this chapter apply to pathological characters and not to length of 
history. 

ETIOLOGY. 

Age, Sex. (i) Acute ulcers’. Mainly in young females, age 20 to 
30 years. Now rare. (2) Chronic ulcers : Sexes equal ; but in 
females onset rare after 50 years, in males not uncommon. 

Heredity.— Not uncommonly familial. May be special tendency to 
hsemorrhage, or occasionally to perforation. 

Various. — : no obvious influence. Tobacco ; disputed Alcohol: 
not a factor (possibly with cirrhosis of liver). Syphilis tubercu- 
losis : no influence. ' 


PATHOGENESIS. 

Cause of formation of peptic ulcers is unknown. Invariably 
associated with presrace of : (1) Gastric juice ; hyperchlorhydria 

not necessary. (2) Gastric or duodenal mucous membrane- cf. 
ulceration in mucous membrane in Meckel’s diverticulum and lov^ 
end of oesophagus. \ 

Factors may be : (i) Trauma-i.e . abrasions during digestion.V 
(2) Chronic hypertrophic gastritis. (3) Sepsis— e.g., from mouth, ' 
gall-bladder, appendix. (4) Lesions of hypothalamic region (di- 
encephalon), gastric ulcer developing after certain operations and 
experiments. 
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Acute gastric ulcers usually tieal rapidly ; unknown why they 

sonietinies become chronic. Experimental ulcers in animals heal 

rapidly unless acidity of gastric juice is artificially raised. 

MORBID ANATOMY. 

/ 

' Acute Ulcers. — Not uncommonly multiple (nearly half). Site : 
any position from cardia to pylorus, usually lesser curvature, 
commoner on ariterior than posterior wall. Size : between a 
pea and a shilling. Appearance : small, punched-out ulcer ; 
edges clean-cut; floor smooth; base formed by submucous! 
muscular, or deeper layers ; walls terraced, each layer being less 
afiected than the next superficial; no oedema or surrounding 
inflammation. Peritoneal surface usually not thickened. Appear- 
ance during life ; oedema and congestion in neighbourhood ; 
appears more ragged ; often fibrinous deposit on peritoneal sur- 
face. Hsemorrhage rarely fatal. Perforation frequently results 
in general peritonitis, from absence of adhesions. 

Chronic Ulcer. — Rarely multiple. Site : near pylorus, on lesser 
curvature, posterior surface : over 8o per cent. Size : may 
cover several inches. Appearance : affected by fibrosis and 
contraction ; edges raised, may be overhanging ; wall irregular 
and indurated ; floor smooth or scarred, formed by deeper layers 
or by another adherent organ, e.g., pancreas. Inflammatory 
changes in neighbourhood. 

An acute and a chronic ulcer may be present simultaneously. 

Mode of Healing. — Granulation tissue spreads in from edge. Acute 
ulcers heal wth little scarring or sequela. Chronic ulcers after 
years may show no healing, or extend in one part while scarred 
in another. Fibrosis of large ulcer may produce serious results : 
(i) Pyloric stenosis ; (2) Hour-glass stomach, from saddle-ulcer 
involving anterior surface. 

Healed Ulcers. — Autopsies prove that ulcers of any size or depth 
may heal completely. 

Erosions. — Small abrasions or slits in the mucosa, usually multiple ; 
due to chronic hypertrophic gastritis. Occasionally cause severe 
hsemorrhage (Hale White’s ‘gastrostaxis’). 

SYMPTOMS. 

Characteristic Symptoms. — (i) Pain in epigastrium definitely 
related to food ; (2) Epigastric tenderness ; (3) Muscular rigidity ; 
(4) Vomiting ; (5) Haematemesis and occult blood. 

MODE OF ONSET.— Types ' 

1. Latent. First symptom haematemesis or even perforation. 

2. Symptoms at first indefinite and occasional, 
becoming more characteristic. 

3. Atypical. Ulcer revealed by radiographs. 

PAIN. — Rarely absent. 

Site, — Epigastrium, frequently just below ensiform : usually 
localized. Also occurs in back, at tenth dorsal vertebra : 



428 


diseases of the digestive system 


Gastric Ulcer— Symptoms, continued. 
pain may shoot through, 


pain may snoot tnrougn, or spread round left ^ j 

Adherent ulcers, often lower in epigastrium 

Follows, or aggravated by. cSsisteM ’ 

larly one-quarter to two hours after meal. ISfot so 
aVin duodenal ulcer. Worse after solids. Reheved by'\ 

DuSTioN^Varies?^’ often one hour, eased by °g 

vomiting, but not completely by food. Is ewlv 

though in severe cases discomfort may be persistent. J. y 
stages not severe. May be burning, or heavy, or m severe 
paroxysms. May be freedom for long periods and tnen 
recurrence. 


epigastric TENDERNESS.— . ..... 

Deep Tenderness. — On deep palpation m epigastnuni . mea 
small, about i inch : site is constant. Most marked when 
algr> pain. Tenderness at angle of left scapula uncommoii. 
Superficial Tenderness. — ^Hypersesthesia of skin rare. Area 
small, i to I inch, sharply defined, usually near left costal 
margin: rarely also area near spine, 7th to nth dorsal, 
on left. 

Site of Ulcer and Relation to Pain and Tenderness.— 
Deep tenderness is over position of ulcer (as shown by radio- ^ 
graphs). Site of pain not necessarily identical and little 
guide. Time of pain : (i) Ulcer of cardia : pain directly on 
eating. (2) Ulcer at pylorus : interval 2 hours or so. (May 
be defihite ‘hunger pain’.) 

Origin of Pain. — Uncertain ; possibly abnormal peristalsis : 
not due to irritation of nerves in ulcer. Hyperaesthesia is 
‘ reflected ' pain, a viscero-sensory reflex. 

muscular rigidity. — Recti muscles may be contracted, both 
or one or part of one. Is proof of inflammatory lesion when 
definite. May persist after pain and tenderness disappear (during 
treatment). 

VOMITING. — Common but not invariable. Usually at height of 
pain, giving relief. Quantity small, acid fluid with partially 
digested food. Frequent and early with cardiac ulcer. Bile 
rare. 

H.®MATEMESIS.— Sec p. 434. 


Various. — 

appetite. — O ften good, but ‘afraid to eat’. 

TONGUE. — Clean. 

TEETH. — Frequently carious, but may be very good. 
dyspepsia. — ^F latulence, etc., common, especially in chronh 
ulcers. Severity of all degrees. 

CONSTIPATION.— R^ely absent. 

anaemia. — ^M ay be microcytic anaemia, depending on haemorrhages 

and diet. „ , t , 

nutrition. — ^U sually good. In chronic ulcers, may be wasting 
from limitation of diet. 
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Physical Sig’nSi— -JJxamine for deep and superAcial tenderness and 
muscular rigidity. Also for gastric peristalsis, splash, and tumour. 

Occult Blood in Faeces. — Frequently present. (Disappears under 
treatment.) 

^^'Stric Analysis. — Often of little assistance. Acidity usually at 
higher limits of normal, but hyperchlorhydria commoner than 
in normal subjects. In very chronic cases may be hypochlor- 
hj’dria or achlorhydria, especially in resting juice ; attributed to 
chronic gastritis : HCl may rise after treatment. Blood may be 
present. 

Radiographs. — With opaque meal. Nearly always diagnostic in 
chronic ulcers. 

1. 'Niche’. Barium enters and is retained in lumen of ulcer; 

appears as protrusion or ‘crater’ on outline. Is larger than 
true size of ulcer owing to cedema and heaping up of mucous 
membrane round ulcer. 

Healing Ulcer . — Crater often becomes cone-shaped. 

2. Incisura. Depression due to spasmodic contraction of wall 

opposite to ulcer. If persistent, not relaxing with massage, 
repeat later after atropine. 

3. Stomach tends to empty slowly. 

Note. — Absence of irregular area of ’filling defect’ found with 
neoplasms. 

Gastroscopy. — Chronic ulcers often identifiable. 

COMPLICATIONS AND SBQVBI.2E:. 

SUMMARY. — (i) Haimatemesis (pp. 434 and 446) ; fz) Perforation ; 
(3) Carcinoma (p. 440) ; (4) Results of healing ulcer ; (5) Pyloric 
obstruction ; (6) Hour-glass stomach ; (7) Perigastric adhesions ; 
(8) Jejunal ulcer (p. 434)- 

Perforation. — 

MORBID ANATOMY. — Site: on anterior wall in 70 per cent. 
More frequent in acute ulcers (from mobility of stomach and 
absence of adhesions) ; hence total incidence greater in women ; 
but of perforated chronic ulcers, over age of 30, more occur in men. 
May be multiple. Results depend on site, size of perforation, and ’ 
adhesions ; (i) Generalized peritonitis, especially from anterior 
wall and acute ulcers ; (2) Localized abscess — e.g., chronic ulcer 
ruptures into lesser sac, and produces subphrenic abscess ; 
uncommon. Very rarely, perforates into adherent intestine, 
usually into the transverse colon. Very rarely into pleura or 
pericardium. 

SYMPTOMS. — May be no previous gastric symptoms, especially 
in acute but also in chronic ulcers. With perforation, sudden 
onset of severe continuous pain, commences in epigastrium, 
spreads over abdomen. Vomiting not invariable. Shock : 
variable. Pulse may be strong; temperature .subnormal. 
Progress : general peritonitis : may be free gas present. 
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Gastric Ulcer — Complications and Sequelae, continued,. 

LATENT PERIOD. — Immediate symptoms of peritonism may 
subside in half to one hour, and a period follows in which no signs 
or symptoms are present. Duration, few hours. Then general 
peritonitis develops. i , 

TREATMENT. — Immediate operation. Results improving. ( 

LOCAL OR SUBPHRENIC ABSCESS. — Initial S5nnptoms as above. 
Temporary improvement. Symptoms of sepsis develop. Abscess 
may give physical signs (see Subphrenic Abscess). 

Results of Healing^ Ulcer. — Acute ulcers leave no sign, or small 
harmless scars. Chronic ulcers may produce : (a) Pyloric 

obstruction ; (6) Hour-glass stomach ; (c) Perigastric adhesions. 

Pyloric Obstruction. — May result from : (a) Contraction of scar ; is 
pCTmanent ; not common from gastric ulcer. (6) Spasm or 
redema of mucous membrane near juxta-pyloric ulcer ; obstruc- 
lon may be temporary, but often becomes permanent later. See 
P- 443- 

Hour-Glass Stomach.— Now rare. Almost confined to women. 
Does not develop after treatment of ulcer 

^fibroJ? Stomach divided into two pouches by 

involvin^'^aTif^^ ulcer usually on lesser curvature and 

W ^ “ay admit a pencil only, 

often coSSs^^’'®®'' radiograph suggests. PylSric stenosis . 

^"^^ftri?^lce~^ut ’ a pyloric stenosis or 

%mUoms • peristalsis unusual. Previous 

tStSnt ^ years. 

portions. * gastrectomy or anastomosis bet\veen 

^ p^S?nT^ CmSictioS^^^^^^ of stomach 

I. Neoplasms. ^ ^ stomach may also occur m 

obviolis^SSi”^ ' ^«odmat ulcer, or no 

^for^'^f ’?u^‘^whk;h'^l5®S'Sdth'’^“ stomach 

lowerpart.Vybe^l'ir^^SslfoS 

but diminish risk of perforative peritonitis ° healing, 

VISCERA INVOLVED.— (I) Pancreas 

(2) Liver, 25 per cent ; (3) Less often^coto^n adhesions ; 

etc. (Gastric adhesions also occur in dfteas? of^' 
pancreas, syphilitic liver, and may be exfpne? gall-bladder.'S. 
peritonitis.) ' xtensive m chronic 1 

RESULTS OF ADHESIONS.— May be imnaireri 
obstruction, hypertrophy of stomach. Rarelv Py^°”e 

peritonitis present. y* ehronic plastic 



THE STOMACH 


431 


SY^IPTOMS. — Often indefinite. Pain : frequent, influenced by- 
posture, relieved on lying do%vn, increased by pressure, less 
affected by diet and less intemiittont than in gastric ulcer. In 
pancreatic adhesion, pain often severe in back. 
^RADIOGRAPHS : APPEARANCE AFTER OPAQUE MEAL.— 
, ^ (i) 'Shadow defects’; (2) Interference -with peristaltic waves. 

{See Cancer of the Stomach, p. 441.) 

DIAGNOSIS. 

Simple with hacmatemesis and characteristic symptoms, namely : 

(1) Pain localized, related to food, eased by alkalis or vomiting; 

(2) Deep localized tenderness ; (3) Muscular rigidity ; (4) Occult 
blood. Radiographs and gastroscopy usually decisive. For h®ma- 
temesis, see p. 446. 

Acute Xncer. — Note ; Short history does not exclude chronic ulcer. 

Chronic Ulcer. — Diagnosis from ; — 

1. CHRONIC GASTRITIS. — Often difficult. Discomfort less 

related to food. No localized tenderness or rigidity. 

2. CANCER. — Pain more continuous ; rapid wasting ; may be 

tumour. Gastric analysis : (i) If short history, free HCI 

absent (important) ; (ii) If long history, may be cancer following 
ulcer, acidity as in gastric ulcer. (See Cancer of the Stomach, 
p. 438.) 

3. DUODENAL ULCER. — Pain relieved by food, vomiting slight, 

4. GALL-BLADDER DISEASE. — Radiation of pain. Gastric 

analysis : free HCI usually lessened or absent. 

5. CHRONIC APPENDICITIS. — Gastric symptoms may simulate 

an anomalous ulcer, but relation of pain to food irregular, 
and no definite rigidity of recti. Alkalis ineffectual. 

6. GASTRIC CRISIS (TABES).— Pain and vomiting independent 

of food. Larger area of cutaneous hyperEesthesia (may precede 
loss of knee-jerks and Argyll Robertson pupil). 

7. CIRRHOSIS OF THE LIVER. — Often difficult in alcoholics. 

May coexist. Difficulty is to exclude ulcer. 

TREATMENT. 

General Fzinczples of Medical Treatment. — (i) Rest for stomach 
and ulcer, obtained by : (a) Rest in bed. (b) Food non-irritating 
but sufficient. {2) Prevent irritation of ulcer by acid gastric juice 
(free HCI delays healing, though not necessarily cause of ulcer 

- - formation) : control of free HCI needs treatment every hour by 
(a) food every z hours, (b) alkalis alternate 2 hours ; also (c) 
methods to reduce acidi-ty, e.g., atropine, olive oil. 

duration of TREATMENT. — (i) Strict regime : four weeks 
(or longer if symptoms persist). (2) Convalescent regime : 
about three weeks. (3) Gradual return to full occupation : three 
weeks. 
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Gastric Ulcer — General Principles of Medical Treatment, continued. 
PAIN. — Often disappears in few days : is evidence of commence- ■ 
ment but not of completion of healing. Persistence under treat- / 
ment may be due to ; (a) severe ulceration, (6) ulcer adherent, I 
(c) neurosis, [d) pyloric spasm. 

Radiographs. Barium meal not to be given while pain persists, or 
for at least 4 weeks after hsematemesis. 

System of Medical Treatment.— 

1. REST IN BED. — Four weeks or longer if necessary. Pain, 

deep and superficial tenderness and muscular rigidity, and 
must be absent before patient is allowed up. 

2. lET. ^Feeds must be : (i) Given every 2 hours during day — 
mso one or two at night ; (2) Small amount ; (3) Easily digest- 

1 e , (4) Liquid. Commence with milk (add sodium citrate 
gr. X to pint). ' 

First WEEK.--Milk, 5- to 7-ounce feeds : total about 3 pints. 
Flavour with tea or coffee. 

Second Week.— Add gradually 2 to 3 eggs, toast and butter, 

ovaltine, Horlick’s, etc., may be sub- 
stituted for 2 or 3 milk feeds. 

*i’eUv — steamed fish, milk puddings, 

milk' feeds added and substituted for certain 

^°<het ” Sixth Week. Gradual progress to convalescent 

^tory resuUsf^^^^* * gives satisfac- 

vSmins.— oSrL^'defidenrin'^’vlif ’’ glucose, 

orange juice or vhamif C especially C. Give 

3. DRUGS.— 

a. Alkalis. — 


R Bismuth! Oxycarb. 

Mag. Carb. Pond. 

Sod. Bicarb. j --i- 

Two teaspoonfuls at bedtime. ^ ^ ° fourth week. 


} 


aeq. par. 


“Sf W (;r«> 

patient wakes with discomfort lucrease dosage if 

Alternative Alkalis.-— M vm. carb. in abov^ j 
diarrhoea and need reduction. Crrtl preo 
tuted for sod. bicarb. Carbonate 

distension : magnesium trisilicate Avoids Sasiriiy^ 

. neutralizes more acid; dose '^Sss and 1 

less risk of alkalosis. * ^ bedtime; also 

Alkalosis.~'RBX&. Onset usually about end ^ ^ 
Specially liable to occur with pyloric ob<5^^ 

P- 357- Treatment : Omit alkalis. struction. See 
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b. Olive Oil, 3 ss, immediately before three meals. Tinct 
Belladonn.®, ni 5 to 10, before remaining meals in early 
stages. Later, arrange to alternate. 

I General and other Treatment. — 

' i^BOWELS. — ^Treat with cream of magnesia. 

ICE-BAG TO EPIGASTRIUM . — If much tenderness or pain. 

(Must be carefully supported from above.) 

TOBACCO. — ^No smoking during course. 

TEETH . — Remove septic teeth (not during strict treatment). 

Other methods of Treatment. — 

MEULENGRACHT’S DIET . — See p. 436. Has advantage of ample 
diet, many ulcer diets involving partial starvation. 

HISTIDINE INJECTIONS. — Probably psychological effect only. 


Permanent Regulations. — 

1. DIET. — Interval between food not more ,than 3 hours. Three 

ordinary meals, with snacks (milk, cake, sandwich) mid- 
morning, teatime, and bedtime. Ordinary mixed diet, but in 
general avoid : tough meat ; uncooked hard vegetables and 
fruits, skins and pips ; condiments and spices ; new bread. 
Regular hours for food. Masticate slowly. 

2. ALKALIS. — Continue t.d.s. and at night for six to twelve 

months with occasional intervals and gradual reduction. 
Subsequently for occasional periods and on any discomfort. 

3. TOBACCO. — Preferably none, or only following meals. 

4. ALCOHOL.— No short drinks before meals. 


1. 

2. 


Prognosis and Failures under medical Treatment. — 

IMMEDIATE RESULTS. — ^Usually good if treatment adhered to. 
RELAPSES. — Considerable tendency under all forms of treat- 
ment. Full period of treatment and permanent regulations often 
not adhered to at first experience ; after one relapse, stricter 
treatment often gives better results, and a second course may 
be satisfactory after first failure. Many so-called 'courses of 
medical treatment' of little value. 

I^^L^pSES AND FAILURES UNDER STRICT TREAT- 
MENT Operation to be considered \vith circumstances of 

patient. Cases so failing under medical treatment also 
often relapse after operation. . 

Statistics show that immediate results and relapses are 
closely g^Tnilar for medical and surgical treatment, excluding 
direct and indirect risks from operation. 

ADHESIONS. If severe, hinder medical treatment and render 

operation difficult. 

p-^QP^IQ OBSTRUCTION. — If due to spasm from juxta. 
nvloric ulcer, may be partially amenable to medical treatment 
needs longer duration. , 

H.$:MATEMESiS.— See p. 434- 


5 - 
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Gastric Ulcer — ^Treatment, continued. 

General Results of Surgical Treatment. — 


I. 


2 . 

3 - 

4 - 


2 . 

3 - 

4 - 


aan 

:1 


Immediate good results and period of freedom better than 
medical treatment. 

Relapses more frequent and difficult to treat. 

Immediate mortality : about lo per cent. 

Gastrojejunal ulcer : sequel in about 4 per cent, MarkecK 
hyperchlorhydria is contra-indication to gastro-enterostomy. 
Special Indications for Operation. — 

I. Perforation. 

Hour-glass stomach. 

Pyloric obstruction. 

Suspicion of cancer. Diagnosis now accurate, but consider in 
doubtful cases. 

GASTROJEJUNAL AND JEJUNAL ULCERS. 

Serious sequel of gastrojejunostomy for peptic ulcer. Develop- 
ment depends on presence of HCl in gastric contents. 

Incidence.— After duodenal ulcer, about 10 per cent : gastric ulcer. 

4 per cent; carcinoma, nil. . 

Time of Onset.— About 20 per cent shortly after operation ; about 
60 per cent mthm 2 years ; no upper limit. 

suggestive of ulcer but follows food shortly;- 
Occult blood. 

rh^ J£i (5) Gastro-jejuno-coUc fistula: diar- 

xJSfy rXtair”®’ rare. J!„ios.apJ,s : aiche 

Treatment.— -Medical : prolonged. Surgical : high mortality • gastrec- 
tomy preferable, or restore anatomy. e^uiorranry. gasrrec 

Prognosis . — Poor. 


TO PEPTIC 

about 


ULCERS. 


HEMORRHAGE DUE 

Incidence.— Haemorrhage occurs in aoout 25 per cent of ulcers • 
mostly as ummportant incident. Mortali^^ ^ ^ ulcers . 
all peptic ulcers, i to 2 per cent. haemorrhage of 

logical chronic ulcers: larger vessels IoSpH 
than acute ulcers. Note : Is no assistai^p nc heahng slower 
distinction impossible on length of history 
or no previous history, chronic ulcer ofte? present • 
histo^ and known chronic ulcer, hemorrhage mav^ ^ ^ 

recent acute ulcer. Radiography dangerous AvitSfJ 


hemorrhage 

Site of Ulcers 


o- ~.*j, come from 
dangerous Avithin 4 weeks of 


in Hemorrhages. — 


hemor- 


ACUTE GASTRIC ULCER. Often on lesser curvature • h 
rhage from branches of coronary or gastro-eDiuloio « 

CHRONIC GASTRIC ULCER.— Posterior surfac^^.!!^®®’ 1 • 
artery. s>unace. from splenic 
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DUODENAL ULCER. — Posterior wall ; from superior pancreatico- 
duodenal and gastro-duodenal arteries. 

Acute Hmiziorrhagre. — Of clinical importance only when sufficient 
to be presenting (not necessarily initial) symptom for treatment. 
^Mortality in such cases. 15 to 20 per cent. 

J TWO GROUPS. — Distinction usually simple. 

1. Moderate. — Clinical state not serious. Mortality low; 

second hsemoirhages unusual. Treatment : medical. 

2. Grave. — Clinical state serious. 


* Grave ' Haemorrhage. — Includes cases : — 

a. With serious accessory medical factor, e.g., nephritis. Accounts 

for majority of fatalities. Mortahty very high. No treatment 
elective. 

b. Clinical state solely due to haemorrhage. Usually large artery 

opened, but occasionally erosions only. Raire, but high 
mortality. Accounts for mortality of 5 to 8 per cent in cases 
presenting for haemorrhage. Treatment : operation to be 
considered. 

Criterion of ‘Grave’ State. — Restless, slow cerebration, condition 
clinically serious. Haemoglobin usually under 30 per cent. 

Note. — Hesmoglobin : does not fall immediately after haemorrhage : 
repeated estimations show progressive fall. Estimation of blood 

* volume and of cell volume is guide to extent, persistence, and 
recdrrence of haemorrhage. 

Pulse-rate. Blood-pressure. — Unreliable. 


Indications for Treatment. — 

SURGICAL TREATMENT.— Consider in 'grave' cases -with no 
medical complications. Length of history is no guide. Object 
of operation to check bleeding point : often impracticable and 
mortality unavoidably high. Cases rare. , . 

Note— Operation for acute haemorrhage is only mdicated as 
urgent procedure to check bleeding point : not indicated 
after haemorrhage has ceased. 

MEDICAL TREATMENT. — All other cases. Mortality low : 
always less than operation except as above. 


2. 


medical Treatment. — , 

I. MORPHIA. — Injection of morphine hydrochloride gr, t i 

immediately. „ 

DIET —For first 24 hours : fluid only in sips. Feeding com- 
mences on second day : milk feeds as for ulcer in half quantities, 
iSasinr^ly.- Meulengracht's diet. More prolonged 
starvation inadvisable. 

ALKALIS.— From onset, as for ulcer : magnesium trisilicate 

preferable. _ ' , 

FLUIDS- Must not remam thirsty : frequent sips of water 
given from onset, increasing in amount ; rectal saline. Note : 
Dehydration associated with rise of blood-u 
mgm. 


r' 


-urea to 100 or 150 
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Gastric Ulcer — Medical Treatment, continued. 

MEULENGRACHT'S DIET.— Commence on second day. Full 
•ptirie diet — e.g., meat balls, omelette, fish balls, various gratms 
and puries, mashed potatoes, vegetable soups : six meals daily^. 
Amount as desired. Many observers have good results ; mod^Sf|.-, 
tion for first few days. Alkalis given. 

VARIOUS MEASURES.— 

Mouth. — Carefully cleansed. 

Bowels. — Enema on second day. 

Evacuation of Blood. — ^Wash stomach with cold water, 
empty with Senoran’s aspirator (with caution). 

Haemostatics, injection of adrenalin : valueless. 

Note. — Snake venom under investigation. 

BLOOD TRANSFUSION. — Indicated if haemoglobin below 50 per 
cent. Inject 600 c.c. : rise of blood-pressure little risk. Continu- 
ous drip method well employed. Transfusion in all surgical cases. 

Chronic Cases with Repeated Haemorrhages. — ^Decision as to 
operation based on circumstances of each case. Note : — 

1. Fatalities very rare. 

2. Repeated haemorrhages at intervals after strict medical 

treatment sometimes but not always cease after operation. ’ 
Recurrences may be erosions of chronic gastritis or forma- 
tion of fresh ulcers. 

Results of medical and surgical treatment about equal. 


VIII. DUODENAL ULCER. 

Loss of tissue in the mucous and deeper coats of the duodenum, 
characterized clinically by epigastric pain eased by taking food, by 
melaena, and by high gastric acidity. 

Etiology and Morbid Anatomy. — 

SEX. — Great majority in males. 

AGE. — Usually over 30 years. 

SITUATION OF ULCER. — ^In first part of duodenum in 80 to 90 
per cent, usually within one inch of pylorus, never below biliary 
papilla. Generally on upper portion of anterior wall. 

Occasionally difficult to decide if ulcer is pyloric or duodenal ; 
Mayo gives pyloric vein as line of demarcation (but position 
not constant). ' ^ 

NUMBER. — Usually single. Multiple rare. 

BURNS.— Rare sequel of bums, usually extensive. Not of practical 
importance. Cause unknown, possibly septic emboli. 

Characteristic Symptoms.— (1) 'Hunger pain’; (2) Melffina 
(3) Hyperchlorhydna. ' ' 

MODR OF ONSET.— Instdxous usually. Periods of dyspepsiVa 
gradually assuming characteristic features, occurring over y earls 
for 2 or 3 weeks rvith long intervals which gradullly shorten\ 
Worry, exhaustion, large meal or over-smoking liav cause) 
attack. Especially in spring and autumn. Latent more rare: 
hmmorrhage or perforation initial symptom. 
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PAIN,— 

Characters : (i) Occurrence when stomach empty, viz. 2 to 4 
hours after food, or often at night — ^i.e., 'hunger pain’, often 
described as ” sinking sensation ” ; (2) Regular and punctual ; 
' (3) Eased by food or alkali, not cased by vomiting. 

Site. — ^To right of epigastrium, and above umbilicus. Radiates 
to epigastrium,^ umbilicus, and right side, rarely to subscapular 
region. Occasionally the pain is in centre or even to left of 
epigastrium. 

DEEP TENDERNESS. — On deep palpation over site of ulcer. 

Superficial tenderness may be present ; does not localize ulcer. 
MUSCULAR RIGIDITY. — Site varies : often over active ulcers. 
H.®MORRHAGE : MEL.®NA. — Slight or severe, often repeated. 
Rapid fatality rare. On occurrence, faintness, cold sweat, and 
rapid pulse if severe. On passage of melsena, some colicky pain, 
sudden call to stool, and passage of 'tarry motions’. Both the 
melsena and occurrence of bleeding may be unrecognized by 
patient. See pp. 434 and 446. 

OCCULT BLOOD. — Commonly present. 

Hajmatemesis may also occur, depending on site of ulcer; 
rarely without melsena. 

VOMITING.— Uncommon. Suggests obstruction. 

VARIOUS.— 

Appetite, — Good. Often 'afraid to eat’. 

Teeth.— V ary. Sometimes very good. 

Wasting. — Uncommon. 

Constipation. — ^Usual. 

Heartburn. — F requent. Pyrosis not uncommon. 

Anaemia. — Depends on hemorrhage. Occasionally extreme even 
in absence of gross melsena. Facies pale with yellow tinge. 

Gastric Analysis. — Hyperchlorhydria characteristically present. 
Resting juice : amount increased, 50 fo c.c. ; acidity moderate 
to high. Fractional test-meal'. ‘Climbing curve’ to high level, 
maximum may be 0*35 gm. HCI per cent ; starch absent in i to 
li hours i e., stomach empty, subsequently clear fluid ; total 
acidity about 0-04 above free HCI. With histamine injection: 
rise more rapid and higher, maximum may be 0-40 gm. HCI. 

No mucus. . ... i,.r , 

With obstruction: High acidity in restmg juice. May be 
delay before free HCI rises, but finally reaches high level. 
Total acidity may be o-io above free HCI. 

Radiographs : Appearances after Opaque hSeal. 

A. Stomach normal in shape, but peristalsis active and organ 
empties very rapidly, often in one hour- 
2 Duodenal cap irregular in outhne. If tender to palpation, is 
evidence of active ulcer. If not tender, may be scarring of 
healed ulcer. Niche of active ulcer crater difficult to recognize. 
Irregularity of cap also occurs from adhesions to gall-bladder, 
etc., or from transient spasm, with cholecystitis, appendi- 
citis, or colitis. 
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Duodenal Ulcer, continued. 

Complications and Sequelae. — ^Resemble those in gastric ulcer, 
except that carcinoma is practically unknown. i 

HAEMORRHAGE . — See p. 434. -d 

PERFORATION.— Especially with ulcers on anterior wall/ Fem 
tonitis results as in perforated gastric ulcer, but may be pain iny 
right epigastrium. May simulate perforation of appendix. ) 
PYLORIC OBSTRUCTION.— Ulcers near pylorus may cause 
pyloric obstruction by scarring or spasm. 

ADHESIONS. — ^To liver, gall-bladder, or pancreas. 

GASTRO JEJUNAL AND JEJUNAL ULCER.— See p. 434 - 

Diagnosis. — Simple if characteristic s3miptoms present. Often 
difiScult. From : — 

GALL-BLADDER DISEASES.— Resemblance may be close, but 
pain radiates to right shoulder ; gall-bladder tender ; no melsena. 
GASTRIC ULCER. — Character of pain ; frequency of vomiting. 
GASTRIC CRISES (TABES).— Pain and vomiting independent of 
food. Larger area of cutaneous hyperaesthesia. 

Note . — Gastric crises may occur before loss of knee-jerks and 
Argyll Robertson pupil. 

APPENDICITIS. 

Treatment, General Prognosis. — See Gastric Ulcer. 

General Results of Surgical Treatment. — 

1. Immediate results and period of freedom good in 50 per cent; -i 

better than medical results. 

2. Relapses frequent after 5 years. 

3. Immedia,te mortality of operation ; about 5 per cent. 

4. Gastrojejunal ulcer : incidence after gastrojejunostomy about 

10 per cent. Prognosis serious. 

IX. CANCER OP THE STOIVCACH. 

Etiology. — 

INCIDENCE. — In males, most frequent form of cancer. In 
females, less common than uterus and breast. Accounts for 20 
to 40 per cent of cancer cases, and 1-5 to 3 per cent of all deaths. 
SEX.— More frequent in males. Statistics vary, possibly 2 to i. 
AGE.— —Commonest between 40 and 60 years. Rare under 30 years. 
Pathogenesis . — 

IRRITATION. — ^Predominance at certain sites ascribed to exposure 
to local irritation. ^ 

CHRONIC GASTRITIS. — Achlorhydria always precedes and is ncJSlv; 
result of carcinoma. Certain authorities believe that carcinoma 
always preceded and excited by chronic atrophic gastritis : reason^ 
able but unproved. (Gastric ulcer type not here referred to.) \ 
RELATION TO GASTRIC ULCER . — See p. 440. 

External trauma, alcohol, tuberculosis : of no influence. Heredity ; 
data very incomplete, no proof of influence. 
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General Features of Morbid Anatomy. — 

FREQUENCY AT DIFFERENT SITES.— (i) Pylorus, 6o per cent ; 
' (2) Lesser curvature, 10 to 15 per cent ; (3) Cardia, 8 to 10 

per cent ; (4) Posterior wall, 5 per cent ; (5) Whole, or extensive, 
* 5 per cent. Anterior wall, greater curvature, fundus : rare. 
MACROSCOPIC APPEARANCE.— (a) Frequently an ulcer mth 
rough floor and hard, irregular, everted edges, wall thick and 
' adherent ; (6) May be fungating masses. Hard and soft areas 
often coexist. 

Early malignant ulcer distinguished from innocent often by 
microscopic sections only. 

Spreads in submucous coat ; on section the white translucent 
growth shows against dark, hypertropWed muscle ; may be 
i inch thick. Spread is by lymphatics. 

PYLORIC CANCER.— Characteristics : (i) Walls thickened; (2) 
Opening narrowed ; (3) Pyloric sphincter everted into duodenum ; 
(4) Duodenum never involved. Usually scirrhous. Tends to spread 
along lesser curvature. May be pyloric obstruction. 
‘LEATHER-BOTTLE’ STOMACH. — Sec Cirrhosis of the 

Stomach, p. 422. , . , 

Nofe.— Duodenum never invaded, but gastric neoplasm may involve 

cardiac orifice. 

^Morbid Histology.— Four types of cM(^oma : 

cent,” (ii) ILephaloid; (iii) bl molUdS°- 

Transition and mixed forms are common. May be grouped as . 

1. SPHEROID AL-CELLED CARCINOMA^— ^ttie 

a Scirrhous — Common at pylorus. Very hard, whitisn. iirae 
orscraping. HisMogy : much stroma, few ceUs. 
h EncefhLoid OR MEumxARY.-Soft masses, grayish 

wSte mS juice. Ulceration and hemorrhage common. 

Say cSt^with scirrhous. Histology: masses of ceUs, 

, rOTTTMSTRCEIXED ADENOCARCINOMA.-Large masses 

2. COLUMN AR-Oiil.- 1 -ii f„neate Ulcer not uncommon, and 

moderately recognizable only at edge of 

XTTm »ot to 

organs. imterial and often a few large 

ceUs. Substance differs from thyroid secreUon. 

Resultant Changes in 

(3) Body : Uttle pancreas, liver, and colon. In 

fKcr<rrdhesions, stoLach often very mobile, oiving to 
, weight of tumour. 
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Cancer of the Stomach, continued. 

Secondary Growths. — ^Very common : in over So per cent at death* 
LYMPHATIC GLANDS. — In 35 per cent at least, (i) Abdominal!, 
frequently. (2) Cervical, occasionally. Specially Virchow's glaiili. 
at outer border of left sternomastoid infected by spread alona 
thoracic duct : great diagnostic importance. (3) Axillary, left.'. 
Occasionally inguinal, etc. '' 

LIVER. — In about 30 per cent. Often very large. 

OMENTUM, PERITONEUM. INTESTINE.— In 20 per cent. Less 
common : Pancreas, lungs, and pleura. 

SUBCUTANEOUS NODULES. — ^At or near navel ; spread is along 
urachus. Peritoneum not necessarily affected. 

Occasionally : Bones, brain, spleen, other parts. ' 

Secondary Neoplasms in Stomach. — ^Very rare. Breast common" 
est primary site. 


Carcinoma Secondary to Gastric Ulcer. — History suggesting 
previous ulcer present in 5 to 10 per cent ; usually long duration, 

1 years ; gastric contents as in gastric ulcer. 

Pathological examination and results of autopsy also suggest 
previcms simple ulcers with similar frequency. This is most > 
pro able percentage ; but Mayo and some others give up to 
o per cent, the latter figure undoubtedly greatly excessive. ^ 

' gastric ulcer becoming cancer is about 3 per" , 

if any, greater 

i chl^Sir , than a normal individual. At the margins of 

regeneration may occur, due to chronic 
be mistaken histologically for neoplasm. 
fromX ^H^n^ “y- e^fric ulcer hal certain differences 

I MOTjf below 

diffieulty: («) ProtaglS v^™Sy 

characterized by definite 

ing condition as^in primai^r symptoms, develop- 

^prelent!^ ANALYSIS.— in gastric ulcer. Free HCl usually 

DIAGNOSIS of carcinoma and distinction from gastric ulcer rest 
principally on recognition of second stage. 

Symptoms of Primary Carcinoma. 

MODE OF ONSET. — ^Insidious but ranid • ii' + r *. • / 

symptoins is short, not exceeding few Llths!^nTpreviou!^^l / 
pepsta strikingly rare. Initial complaint usuallv T ^ 4 . 

vomiting, or loss of weight. Advance of svrnutom’ ‘^y?PaP®%- 
no period of remission. ^ ptoms rapid ana 

CARDINAL SYMPTOMS.— \ 

Anorexia. — ^Especially for meat. FlatiiiPT.,^.. .. 

PAIN.--Early symptom; usually epigastric. may“bT'referred 
to shoulder or back, worse after food inrrMe=5 v ® reierreo 

’ ■‘ucreased by pressure ; 
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partly, but not entirely, relieved by vomiting. Character: 
dragging, less intermittent than in gastric ulcer, and parox- 
ysms rare. Becomes continuous. 

Naus^ and Vomiting. — ^At onset, occasional vomiting, often 
idore frequent. With cancer of cardia, 
shortly after food ; with pyloric cancer, after an interval ; 
with cancer of body, may be absent. Relief after vomiting in 
early stages : later very slight. Nausea becomes continuous. 
Xoss Wsissr. — Pcagpsssive, becamiag extreme : factors 

are the growth, low diet, vomiting, and imperfect gastric 
juice. Temporary improvement may follow (i) dieting, 
(2) lavage (if stomach dilated), and may be deceptive. 
Loss of strength is proportional to loss of weight. 

Cachexia and An^emia. — O ften almost diagnostic : develop 
rapidly. 

H.®morrhage. — ( i) Blood usually present in vomit : may be 
'coffee-grounds’, (2) Occult blood in fisces; rarely absent, 
even under treatment. {3) Profuse hasmatemesis rare. 

LESS CONSTANT AND IMPORTANT.— 

Constipation. — Usual. Rarely diarrhoea. 

, Fever. — Variable, occasional rises not uncommon. 

CEdema of ankles, otiH general results of anaemia. Urine : 

occasionally albuminuria, rarely acetonuria (starvation). 
Symptoms due to complications may cause attention first, 
e.g., liver, glands, nodules. 

LATENT CARCINOMA. — Occasionally found accidentally or post 
mortem, without symptoms ; very rare. 

Physical Signs. — All examination may be negative. 

INSPECTION. — ^Look for : epigastric prominence ; aortic pulsa- 
tion marked ; peristalsis (obstruction) ; subcutaneous nodules 
near nav^ ; tumour may be visible, moving with respiration. 
PALPATION,— 

Tumour frequently palpable ; hard, often nodular ; early 
pyloric tumours often very mobile, later fixed by adhesions. 

At cardia, covered by ribs. Tumours on posterior wall may 
become impalpable when stomach is distended. 

Tenderness variable. May be marked and diffuse in later stages 
with severe pain and vomiting, and thus prevent palpation. , 
LYMPHATIC GLANDS. — ^Especially in neck, and left axilla. 

Radiographs. — 

1. ‘Filling defects* ; irregularities due to the growth. 

2. Interference with progress of peristaltic waves. 

]^ote . — ^An indurated ulcer or perigastric adhesions may produce 
ctmilar results and be indistinguishable. 

Gastric Analysis. — Changes in gastric secretion are present at onset 
of earliest symptoms, and progressive diminution to final absence of 
free HCl is not observed. Characteristics : (i) Free HCl absent 
(Gunzburg's test) after histamine injection. (2) Total acidity 
low ; usually equivalent to 15 to 35 c.c. HCl per cent, i.e.. 
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Cancer of the Stomach — Gastric Analysis, continued. 

0-05 to 0-13 gm. HCl. Free acid (Tdpfer’s test) may be presen^ . 
due to organic acids. With obstruction, total acidity may be high! 
from organic acids. (3) Contents often foul. (4) Blood presei^i. 
Notes. — (i) Increase of lactic and bther organic acids ; nfay V 
be sarcinsB and Oppler-Boas bacilli, but these of little dia- ' 
gnostic importance. (2) For carcinoma secondary to gastric / 
ulcer, see p. 440. (3) In pernicious anaemia and achylia 

gastrica, total acidity usually much lower. 

Changes in the Blood. — Anaemia constant, but often less than 
facies suggest. Slight leucocytosis not uncommon. 

MEGALOCYTIC ANAEMIA. — ^Due to absence of intrinsic gastric 
factor. May thus resemble pernicious anaemia, but leucocytosis 
nearly always present and with care distinction is possible {see 
Pernicious Anaemia and Megalocytic AN.ffiMiA). In rare cases, 
metastasis in bone-marrow. Pernicious anaemia may coexist. 

Special Sites and Types of Growths. — 

1. CARDIAC ORIFICE. — Dysphagia. Epigastric pain and vomit- 

ing immediately on ingestion. 

2. PYLORUS. — Often produces pyloric obstruction (q.v., p. 443)- 

3. COLLOID CARCINOMA. — Spreads by direct extension to 

omentum, etc., producing large masses. i 

4. LEATHER-BOTTLE STOMACH. — See Cirrhosis of thi'' 

Stomach, p. 422. 

5. 'CARCINOMA SECONDARY TO GASTRIC ULCER’.— See 

p. 440. 

Complications . — 

1. H^MATEMESIS. — Rarely fatal (usually splenic artery). 

2. PYLORIC OBSTRUCTION. 

3. SECONDARY GROWTHS.— See p. 440. 

4. JAUNDICE. — From neoplasm in liver, or pressure of glands in 
. portal fissure. 

5* PERFORATION. Rare. Into peritoneum causes' general 
peritonitis, or local abscess if adhesions : occasionally into 
colon : rarely into pleura, lungs, etc. 

Occasionally : (6) Gangrene of gro^vth ; (7) Thrombosis of femoral 
or saphenous veins. 


Course and Termination. — Symptoms usually well marked in 
two to four months from initial trouble. Progress with rapid 
wasting, and increase of pain and vomiting. Duration commonly 
nine to eighteen months ; rarely exceeds two years Death from 
asthenia, with consciousness to the end ; rarely in coma.. "S, 


Diagnosis.— C/mrflrfemiics are: (i) Onset and rapid progress of 
dyspepsia and wpti^ without previous gastric trouble ; {2) Absence 
of free HCl; (3) Presence of tumour. {See also CArcinoma 
Secondary to Gastric Ulcer, p. 440.) 

METHODS OF DIAGNOSE.— Include : (i) Symptoms and exam- 
ination ; (2) Radiographs: (3) Analysis of gastric contents; 
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(^) Examination of blood ; (5) Occult blood in faeces ; (6) Gastro- 
scopj' ; (7) Exploratory laparotomj* in all cases of doubt. 

Note. — (i) Absence of gastric symptoms practically excludes 
gastric cancer even when tumour present. (2) Since duration 
of symptoms of primarj' carcinoma docs not exceed 2 years, 
and of carcinoma secondary' to gastric ulcer is rarely under 
20 years, symptoms of intermediate duration are very rarely 
due to carcinoma. (3) Absence of free HCl with duration of 
symptoms exceeding 2 years is against carcinoma. 
TUMOUR NOT PALPABLE.—Difficulties are 

Cjnioxic Atrophic Gastritis. — Long gastric sywptouis ivith 
abscucc of free IlCL Caclie.via absent. 

Dilatep Stomach. — Long gastric symptoms. Radiographs. 
Gastric Ulcer. — Pain related to food ; eased by alkalis ; 
periods of remission. 

Pernicious An/T,mia. — Changes in the blood : almost total 
absence of gastric secretion. Van den Bergh test indirect 
positive. 

Pulmonary Tuberculosis. 

Treatment. — 

SURGICAL. — Operation contra-indicated only by secondary 
deposits, c.g., jaundice, or by very advanced state, not by palpable 
tumour. 

Operations.— (1) Excision of growth, and gastrojejunostomy ; 

(2) Gastrojejunostomy alone, if tumour irremovable ; 

(3) Gastrostomy (cancer of cardia). Results are improving. 
Careful medical treatment before and after operation. 

MEDICAL.— Palliative only. As in dyspepsia, modified to circum- 
stances. . „ . . , 

Diet.— Small, frequent feeds; especially peptonized milk, 

custards, etc. Avoid meat. 

Pain. Mny need morphia, conveniently as tablets gr. ^ under 

the tongue, one or two in tiventy-four hours. 
Hiematemesis.— Treatment rarely of any effect. 

OTHSB FORMS OF GASTRIC TUMOUR. 

SARCOMA.— Very rare. Usually under 25 years old. Rapid 
growth, large size, but without attacking mucous membrane, and 
hence no vomiting or hieroaterocsis. 

INNOCENT TUMOURS. — Polypi, adenomata, and various tumours 
are recorded. Mainly of pathological interest only. 

HYDATID CYSTS.— Not very rare in affected countries. 
FOREIGN BODIES.— Hair tumour. 

X. pytORIO OBSTRUCTION AND STENOSIS. 


Etiology. — 

I. CICATRIX OF ULCER. — Duodenal; in about 90 per cent of 
cases. Males in bigb percentage. Gastric : uncommon (occurs 
wth rare hour-glass stomach). 
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Pyloric Obstruction and Stenosis — ^Etiology, continued. 

2. NEOPLASMS. 

3. PYLOROSPASM OR (EDEMA OF MUCOUS MEMBRANE.—/ 

Due to juxta-pyloric ulcers ; may be intermittent, may responc^ 
to treatment. Moderate pylorospasm may occur with chole^ 
cystitis and appendicitis. 

Rarety from adhesions to gall-bladder. Never from gastroptosis 
and atomc dilatation, see p. 424. Occurs rarely wth chronic ’ 
peritonitis and linitis plastica. For congenital pyloric stenosis, 
see p, 445. 

Results of Pyloric Obstruction. — In initial stages or with inter- 
mi tent cause : extreme peristalsis, stomach not necessarily large, 
may be hypertrophy. Dilatation follows rapidly from loss of 
tone, if obstruction chronic. 


1. Dilated Stomach from Chronic Pyloric Obstruction.— 

SYMPTOMS.— May be history suggesting ulcer or neoplasm. 

^"GASTRIC Discomfort.— Sensation of fullness. Flatulence 
mSSr® cancer). Anorexia. Pain is usually not 

symptom. Note : (i) Quantity 

dirfri- riitf* Several days : no 
° Gives temporary relief. 

smell. Separates into three' 
: in lowest level articles 

ingested long previously. 

Constipation. 

vonu^ng 

OT°d2XatioutVpre?en£° alkalosis 

PHYSICAL SIGNS.— 

a. Stomach Splash. 

b. PSKSTALSK—Wsually not visible, or occasionally on sHmnla- 

c. Tumour. — ^May be palpable 
GASTRIC ANALYSIS.— 

i5p2Snc?,T S 

emptying). ^ ' ®*arch persists (slow 

s 6 . Neoplasm. — Contents offensive: no free Wn . 4. j. , 

initially high ; blood common acidity 

RADIOGRAPHS.— ' 

а. Opacity in bowl-shaped area as in atonio , 

evidence of peristalsis. dilatation, but usually , 

б . Emptying time prolonged : many hours 

c. Pylorus not visualized. May be filling deferi- 

^Snent to cleanse 
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2. Initial Stage or with Intermittent Cause. — Duration short if 

obstruction permanent. 

SYMPTOMS. — ^May resemble ulcer. Pain may be severe and 
spasmodic and related to food. 

Vomiting. — Usually frequent ; causes partial relief : quantities 
small. 

Appetite. — May be normal, but is rapidly satiated. 

PHYSICAL SIGNS.— 

Inspection.— Pcris/a/sis visible : large waves from under left 
costal margin passing slowly to nght at and above umbilicus : 
one to four waves in cycle followed by quiescent interv^al of 
about li minutes. Epigastrium distended. 

Palpation. — Splashing as in dilated stomach. Tumour may be 
palpable at pylorus. 

RADIOGRAPHS.— 

a. Stomach practically normal m size and shape. 
h. Peristalsis ; powerful waves In series with quiet interi’als. 
c. Meal retained many hours (over 8), may be da 3 rs. 

TREATMENT. — Prolonged treatment as for ulcer. Alkalosis 
develops readily. In after-treatment, evening meals small. 


XI. CONGENITAL HYPERTROPHY OP THE 

PYLORUS. 

{Congenital Hypertrophic Stenosis of the Pylorus.) 

Etiology. — 

AGE. — Onset of symptoms commonest in 2nd to 4th week of life. 

Note. — Congenital stenosis producing symptoms in adults has 
been described, but is doubtful, and certainly extremely rare. 

SEX. ^Morc frequent in males (5 to i). About half occur in first 

children. 

RACE. — Rare in Latin races. 

Pathology. — ^Thickening of pylorus, due mainly to hyperplasia of 
muscular coat, especially circular layer. Stomach wall also 
thickened, especially near pylorus ; may be some dilatation. 

THEORIES. — (i) Congenital h3TJertrophy. Improbable. (2) 
Pylorospasm ; from failure of the normal relaxation of the 
pylorus, due to inco-ordination of infancy. Probable ; cases 
may recover while tumour is still palpable. 

Symptoms. — 

VOMITING. — Sudden, projectile, and often copious : onset common- 
- est in 2nd to 4th week : less often from birth : frequency 
variable. 

WASTING. — ^Becomes extreme. 

CONSTIPATION. — ^Diarrhoea is serious complication. 

Pain and colic common. 

Depending on above symptoms : cedema, convulsions, subnormal 
temperature, and S3nnptoms of tetany. 



446 DISEASES OF THE DIGESTIVE SYSTEM 


Congenital Hypertrophy of the Pylorus, continued. 

Physical Signs. — Characteristic are : — 

VISIBLE PERISTALSIS.— Especially after food ; large waves/ 
passing left to right, often several waves visible. Repeateoi 
examinations may be necessary. 

PALPABLE TUMOUR. — ^Firm, hard, movable tumour in position' 
of pylorus ; also best felt after food. 

Dilatation is variable, usually absent. 

Gastric Analysis. — H3rperchlorhydria. No bile. 

Radiographs. — ^Delay in emptying. 

Diagnosis. — Characteristics : (i) Onset under six weeks ; (2) Chronic 
projectile vomiting ; (3) Visible peristalsis ; (4) Wasting ; (5) 
Tumour ; ( 6 ) Radiographs. 

CONGENITAL DUODENAL STENOSIS— Vomiting from birth, 
bile present. 

Course. — ^No sequelae in survivors. If under medical treatment, 
tumour disappears. 

Treatment. — Operation should be advised when diagnosed. 

SURGICAL. — Rammstedt’s operation ; division of the muscular 
coat. Good results. Feeding after operations needs great care. 

MEDICAL. — Only in very mild cases, (i) Lavage, morning and 
evening; (2) Feeding, §j per hour. 

Alkalis to neutralize hyperacidity, e.g., sodium ‘citrate (gr. ij) 
added to each feed. 

If loss of weight continues, operation. 

In late stages mortality is high with either medical or surgical 
treatment. 


XII. H^IVtATEIVIESlS. 

{Hcemorrhage from the Stomach.) 

Etiology. — 

LOCAL DISEASE OF STOMACH.— 

1. Peptic Ulcers. — See p. 434. 

2. Neoplasms. 

erosions, i.e., gastrostaxis. 

4. Acute Gastritis, e.g., alcoholic. Streaks of blood only. 
PASSIVE CONGESTION OF THE PORTAL SYSTEM — 

(1) Cirrhosis of liver — common (usually from veins at 

(2) Congestive heart failure (rare) ; (3) Tumours pressi 

or thrombosis of, portal vein. ^ 

BLOOD SWALLOWED.— Origin : from nose, pharynx lungs or 
oesophagus. ‘ ^ • 

BLOOD DISEASES.— Splenic anaemia; occasionallv acute leuk- 
aemia, haemorrhagic diathesis, etc. Very rare in basophilia. 


cardia)^; 
ig upon, > 
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Occasional causes : — 

TRAUMA. 

CORROSIVE POISONS AND GASTRO-INTESTINAL IRRI- 
TANTS. — Strong acids and alkalis, arsenic, etc. 

TOXIC, (i) Specific fevers; yellow fever, small-pox, malignant 
■ - scarlet fever. (2) Various toxsemias, c.g., acute yellow atrophy, 

/ septiemmia. 

RUPTURE OF .\NEURVSM. — ^Aorta or branches. 

Profuse Hicmorrlingc. — Commonly due to : (i) Peptic ulcer. 
{2) Cirrhosis of liver. 

R.arc causes of profuse and fatal hmmorrhage : splenic ansemia, 
ruptured aneurysm. 

Rarely profuse or fatal in other forms. 

Morbid Anatomy. — In fatal cases, always general anaemia. 

STOMACH. — In gastric ulcer, cancer, corrosive poisoning ; ■ disease 
visible. In toxajmic cases : hemorrhages into mucosa. 

In obstruction to portal system : mucosa pale, no lesion, 
a\sophagcal veins often not obvious. In chronic gastritis : 
no bleeding point may be found, or careful examination 
may reveal minute erosions. 

Symptoms. — Apart from vomiting of blood, are mainly due to the 
resultant anemia. 

CHARACTER OF VOMITED BLOOD.— Usually dark, airless, and 
may bo acid ; fluid or clotted. Altered by gastric juice, depending 
on time in stomach, e.g., ‘coffee-grounds' vomit. 

A^IOUNT. — Jlay be several pints. 

ON OCCURRENCE OF BLEEDING INTO STOMACH.— Fainting 
common, cold sweat, nausea, collapse. For subsequent symptoms 
see Acute Hxmorrhagic An/ejua. 

Diag^nosis. — Questions arising are : — 

I IS COLOUR DUE TO BLOOD ? — Difficulties occasionally occur 
from iron, bismuth, fruit juice. Microscopic and chemical tests. 

2. SOURCE OF THE BLOOD. — Patient is usually reliable as to 
whether the blood is vomited or coughed up. 


H-ematemesis 

HiEMOFTYSIS 

History and signs of gastric 
or abdominal disease. 

Blood vomited. 

Airless, dark, acid, usually 
clotted. 

Sputum not stained after 
twenty-four hours. 

Food may be present. 

Mclsena may occur. 

Pulmonary or cardiac disease. 

Blood coughed up. 

Frothy, red, fluid, alkaUne. 

Sputum stained for several days. 


SWALLOWED BLOOD. — Origin often recognizable in nose, throat, 
or mouth. 

Treatment . — See p. 435- 
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Xm. DUODENAL OBSTRUCTION. 

{Chronic Duodenal Ileus. Acute Dilatation of the Stomach.) 
Types. — ^Two clinical types : — f, 

I. CHRONIC DUODENAL ILEUS . — Synonym : Chronic {in^t. 
mittent) duodenal obstruction. Is more correctly ' obstruction^ 


than ‘ileus’. 

2. ACUTE DILATATION OF STOMACH.— Syno7tyms : Acute ' 
duodenal obstruction. Acute gastro-duodenal ileus. 

Pathogenesis. — Following is provisional description of principle 
factors. 

OBSTRUCTION TO THIRD PART OF DUODENUM.— Usual 
primary factor. ^ Congenital anatomical abnormality : slight 
increase of constriction by mesenteric vessels and root of mesen- 
tery ; occasionally sharp duodeno-jejunal flexure. 

IN INFANCY AND CHILDHOOD. — Causes intermittent obstruc- 
infants may be continuous) of duodenum with 
resulting dilatation, and with secondary obstruction to emptying 
of sramach shown in radiographs by delayed gastric emptying 
and h3rperperistalsis. For clinical symptoms, see below. Progress : 
Stomach and duodenum may compensate, by hypertrophy, for ' 

invariable, history of attacks"" 
simile to above m childhood (diminishing at puberty) suggests 

W TSs'taUo;? o/Lgfnital 
2. Acute dilation of stomach’. 

‘ACUTE DILATATION OF STOMACH’.— Note • (i) History 

common of attacks in childhood (■ 2 \ PTac ^ 

in case kno^vn to be duodS ileus n 

ptosis usually known to be present previoSs^°°( 4 ) At autopsy 
head of pancreas may be found pulled forwLd DiSfon 
commences at or near mesenteric vessels ^natation 

Mode of Development. — ( il SudflPTi s j . i, 

(previously atonic) from severe loss of tonl°d 

'gfi S’” on to: 

is pulled round pancreas, like” co™d round^^^^n’ 
pancreas forward ; drag transmitted +n ^ Pnlley, drawng 

in third part produces definite obsWioi ? may “bfSdS 
by concomitant prolapse of small intestine 
thus becomes acute intestinal obstruction 
further extreme dilatation above obsSetion' 
thus : (o) Congenital form in childhoood • rw'r 
in puberty; (c) Acute dilatation of stomach 
(d) Duodenal obstruction in third part^^fcl 
dilatation above obstruction. ' ' extreme 
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VARIOUS FEATURES.— 

r. Visceroptosis not uncommonly present. Sag of loop of 
small intestine may pull on root of mesentery, whidi is 
often long in these cases ; or a lax caecum and ascending 
colon. Final 'acute dilatation of stomach ' identical, whether 
starting from stomach or duodenum, as in this group. 

2. Sharp duodeno-jojunal angle unth some fibrosis majr be site 

of obstruction. 

3. Pressure of stomach on duodenum is improbable exciting 

factor. 

OBSTRUCTION BY DUODENAL ADHESIONS.— May cause 
dilatation of first and second parts of duodenum, but not lo%ver : 
not uncommon, probable cause of 50 per cent of cases of chronic 
duodenal ileus in adults. 

Neoplasm of head of pancreas ; occasional cause. 

DUODENAL ILEUS IN INFANCY. 

S3rznptoms. — (i) Refusal of food; (2) Vomiting (bile unusual) — 
may be forcible, due to gastric distension. 

Diagnosis. — From pyloric stenosis : duodenum visible in radiographs. 

Treatment. — Gastric lavage, twice daily. Prognosis good. Opera- 
“ tion contra-indicated. 

DUODENAL ILEUS IN CHILDHOOD. 

Symptoms. — Underweight, lack of appetite ; pain often notmarked. 
Periodic attacks of vomiting: pyrexia, tongue furred, general 
malaise. Pain often not severe. Constipation or diarrhoea. Fat 
in fmces may be excessive (bile deficiency), and colon dilated. 

Physical Signs. — Epigastrium prominent. Stomach dilated ; 
splashing, may be peristalsis. 

Radiographs. — Stomach dilated, with stasis and hyperperistalsis. 
Duodenum enlarged, various degrees. 

Diagnosis. — From coeliac disease. 

Treatment. — Small dry meals : little fat. Massage. Operation 
difficult. 

Prognosis. — ^Attacks usually diminish during puberty. 

CHRONIC DUODENAL ILEUS IN ADULTS. 

{Chronic Intermittent Duodenal Obstruction.) 

/ Etiology. — Females commonest. Any age, usually 25 to 35 years. 

Pathogenesis. — Obstruction may be : (a) In third part — congenital ; 
{b) In first and second parts — ^adhesions ; (c) In both. Symptoms 
indistinguishable. Symptoms due to : (i) Gastric distension — 
constant ; (2) Duodenal obstruction — ^intermittent. 


jUED 


29 
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Chronic Duodenal Ileus in Adults, continued. 

Symptoms. — Often of many years’ duration. Continuous or often 
remittent, following fatigue, nervous strain, or large meals. Mayj 
be history since childhood of digestive disturbances, vomiting/ 
and ‘bilious attacks’. 

EPIGASTRIC FULLNESS AND DISCOMFORT after meals. \ 
Anorexia may be persistent, and loss of weight severe. ’ 

PAIN. — Onset ij to 2 hours after meals. Site various : in left 
flan k (suggests third part) or right epigastrium (first and second 
parts). Not eased by food or alkalis: may be eased by lying 
on face. 

VOMITING. — ^May be in recurrent attacks with pain or with 
migraine. Nausea common. 

CONSTIPATION. 

TOXIC SYMPTOMS. — Headache, lassitude. May be typical 
migraine : but no family history. 

Physical Signs. — Often none. In third-part obstruction : viscerop- 
tosis. 

Radiographs. — In third-part obstruction : duodenum dilated, peri- 
stalsis and antiperistalsis. In first-part obstruction : duodenum 
may appear smaU and deformed, or cap dilated. Stomach ^ 
empties slowly. ...J 

Complications. — Peptic ulcers and gall-stones not uncommon. 

Treatment. — (o) Medical’, bland, frequent, low -residue meals; , 
knee-elbow position daily ; abdominal massage and exercises ; 
corset belt. (6) Surgical : generally indicated, duodeno-jej unos- 
tomy ; good results. 


acute dilatation op the stomach. 


{^Acute Duodenal Obstruction.) 


Etiology. — 

I. Post-operative, or during general anaesthesia. Accounts for 
75 psr wnt of cases. Immediate or at intervals up to several 
d^s. Specially with, but not confined to, operations on 
kidney and gall-bladder : also after stomach operations, even 
with gastro-enterostomy. 

Rarely : — 


2. Large meal 'with atonic stomach. 

3. Injuries to abdomen, head, or spine. 

4. In convalescence or course of severe wasting diseases. 

Symptoms.-— (1) Sudden onset ; (2) Vomiting enormous quantities,'! 

; (3) Abdomen distended, peristalsis' 
cJrtiT^i rapid. Mortality 75 per cent. Diagnosis 

• ^^®^ory, as in chronic duodenal ileus, of digestive 
\v?+Vi since childhood. Subacute forms occur rarely, 

witn extreme emaciation. 
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Treatment. — ^Pass stomach-tube and empty repeatedly ; leave 
small tube in position. Turn on to abdomen. Collapse is partly 
due to loss of chloride, producing alkalosis ; inject calcium 

^ chloride as in tetany. 

.OPERATION. Contra-indicated ; results very bad ; jej unostomy 
usually attempted. 

DlVERTZCUZrA OP DVOUENVI/l. 

Rare. Usually in later life. 

Classified as : (i) Congenital : no cause found. (2) Acquired, e.g., 
result of ulcer ; in first part ; very rare (not referred to here). 

Pathology. — (i) In second, third, or rarely fourth part : never first. 
(2) Often multiple. (3) Arise from concave border. (4) Narrow 
neck. (5) Formed by mucous membrane only ; no muscular 
coat. (6) Retroperitoneal ; in contact wth pancreas. 

Symptoms. — No pathognomonic features. Symptoms often vague. 
May simulate ulcer : (i) long duration of attacks of severe pain ; 
(2) vomiting frequent. Colitis common. Inflammation of sac rare. 

Radiographs. — Diverticula may be overlooked if meal does not 
enter. 

Treatment. — Unsatisfactory. Removal not always followed by 
relief. 


XIV. CYCLICAL VOMITING. 

{Periodic Vomiting.) 

Recurrent attacks of vomiting occurring or commencing in child- 
hood, usually accompanied by headache and evidences of acidosis. 

General Description. — 

AGE AT ONSET. — Commonly 3 to 10 years. 

ATTACKS RECURRENT. — Some periodicity, often 3 or 4 weeks, 
but intervals rarely regular, and frequently longer. 

ONSET. — ^Usually sudden. Subject wakes with symptoms. May 
be irritability and heavy breath on previous day. 

DURATION. — I to 5 or 6 days. 

VOMITING. — Forcible and repeated. Usually no nausea and no 
definite gastric pain. At first food, later bile. 

HEADACHE. — Often severe : may precede vomiting : usually 

frontal and bilateral. May be absent. 

ACETONE. — ^Acetone and aceto-acetic acid in urine: may be 
recognizable in breath. 

'"during attacks. — C onstipation obstinate. Tongue coated. 
Breath heavy. May be dyspnoea. Temperature variable. 
Unable to take any food and sometimes fluid. Becomes pale, 
drawn, prostrate, and drowsy. 

BETWEEN ATTACKS.— Health often good and recovery rapid, 
but, if attacks are frequent, patient becomes thin and pale and 
digestion is impaired. 
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Cyclical Vomiting, continued. 

Progress and Prognosis. — ^Attacks usually diminish or cease 
during puberty. Not infrequently extend into adult life in less/ 
severe form. Later migraine or more often migrainoid attacks 
occur. Rarely fatal. \ 

Pathogenesis. — ^Doubtful. Heredity common. More frequent in, 
but not confined to, highly-strung constipated sedentary children. ^ 
Probably several types of errors of metabolism, some of fats, 
some of hypoglycaemia, acidosis resulting. No obvious connection 
with protein h3q)ersensitiveness. Mild degrees common. 

Treatment. — 

BETWEEN ATTACKS.— Treat as cceliac disease and hypoglycaemia: 

1. Diminish fats, especially milk (Still) : no cream ; butter 

sparingly, intervals between food short, 

2. Plain sugar : may be given as barley sugar or two or three 

lumps of sugar after meals in water, 

3. Alkalis ; sodium bicarbonate gr. x to xxx t.d.s. 

4. Regulate bowels. 

Must be continued for several years. Not absolute preventive 
of attacks. 

DURING ATTACK. — Best left alone at rest in dark room. No 
treatment will end attack. Enema. Fomentation or mustard 
leaf to epigastrium. Ice to suck, or hot water. Food not to be 
pushed, but attempt small frequent drinks of fluids. Salines per 
rectum if collapsed. 


CHAPTER LXXXIII. 

DISEASES OF THE INTESTINES. 

I. CHARACTER OF STOOLS : NORMAL AND 

ABNORMAL. 

Normal Faeces. — 

WEIGHT. — ^About 5 to 6 ounces daily- (140 to 180 grammes). 
COLOUR, — Brorvn, due to stercobilin (identical with urobilin). 
Unaltered bile pigment not present, being absorbed from intestine : ' 
stercobilin is altered bile pigment excreted from gut wall. 
ODOUR. — ^Faecal, but only slightly offensive. 

CONSISTENCE, — Firm and formed. 

REACTION. — ^Faintly alkaline, or faintly acid, to litmus. 

WATER. — ^Forms about 75 per cent. 

PROTEIN. — None on ordinary diet. 

Forms 20 to 25 per cent of dried faeces. About equal amounts 
soc^s^^^^ and fatty acids (sodium and potassium salts, i.e.. 
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UNDIGESTED FOOD. — ^Present microscopically only. Vegetable 
d4bris and cellnlose. 

MICROSCOPICAL. — Undigested food, epithelial cells, bacilli. 
Crystals of calcium phosphate and oxalate, and occasionally 
cholesterin and Chaxcot-Leyden crystals. 

These characters apply to an adult on a mixed diet. On a diet 
rich in vegetable and starchy food, the quantity is larger and 
the consistence softer, water forming 8o to 85 per cent. On 
a diet rich in animal food, the quantity is smaller and the 
consistence firmer, ivater forming 60 to 70 per cent. 

A child of one year passes about 3 ounces daily. All daily 
amounts are subject to considerable individual variations. 

Abnormalities of the Stools. — ^In constipation, scybala or hard 
masses. Ribbon-shaped stools occasionally in disease of sigmoid, 
and also from contraction of anal sphincter apart from disease 
of intestine. 

Practically, abnormalities of stools are connected with diarrhoea, 
with few exceptions. 

CONSISTENCE. — A loose motion in an adult is abnormal. 

COLOUR.— 

Green or Yellow-green. — Small and large gut both affected 
(from rapid peristalsis) : especially in children, and after 
mercury. 

Yellow. — Senna rhubarb, or santonin may cause such colour. 

Dark or Black. — ( i) Bismuth, iron (sulphides) ; (2) Blood, 
origin from above caecum, but cannot be further localized. 

• Clay-coloured. — (i) From absence of bile pigment in biliary 
obstruction ; is accompanied by jaundice and biliuria ; colour 
partly due to increase of fat (fatty acids). (2) From absence 
of pancreatic secretion causing failure to split neutral fats. 

ODOUR. — Offensive odour from putrefaction (bacterial decomposi- 
tion mainly by anaerobes) of proteins, and production of amino 
bodies, indole, skatole, etc. 

REACTION. — Acid if much decomposition of carbohydrates 
(mainly children). 

MUCUS. — ^Large quantities have origin from colon or rectum, 
usually as slime or strips. In : (i) Colitis — acute, ulcerative, 
dysenteric, etc. ; (2) Muco-membranous colitis ; (3) Cancer of 
colon or rectum. Rarely, occurs in disease of Fallopian tubes. 

BLOOD. — (i) Red streaks : from anus and rectum. (2) Mixed 
roughly, and colouring mucus : from colon. (3) Black stool, i.e., 

- melsena : origin between stomach and caecum. 

PUS. — (i) Ulcerative diseases of colon; (2) Diseases of rectum; 
(3) Carcinoma of large intestine. Large amounts ; usually from 
perforation of an extraneous abscess, e.g., appendix, broad 
ligament. 

MEMBRANES OR ' CASTS ’.—Mucoid : In (i) Muco-membranous 
colitis ; (2) Cancer of colon, tubo-ovarian disease — laxe. 
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Diseases of the Intestines — ^Abnormalities of the Stools, continued'. 

fat. — ^E xcessive if bile or pancreatic secretion or absorption defi- 
cient. Pancreatic secretion (lipase) splits neutral fat into glycerin i 
and fatty acid : process aided by, and subsequent absorption of) 
fatty acids dependent on, bile. If: (i) Bile deficient an#- 
pancreatic secretion normal : total fat excessive, mainly fatty \ 
acid. (2) Bile normal and pancreatic secretion deficient : total ^ 
fat excessive, mainly neutral fat. (See p. 539.) 

UNDIGESTED FOOD. — Abnormal when macroscopic. Curds, 
excessive milk diet, and casein undigested. 

ABNORMAL SUBSTANCES (macroscopic — stool washed through 
sieve). — ^Vegetable and food debris. Animal parasites. Gall- 
stones. Mucous casts. Intestinal sand. Fragments of tissue : 
rarely in very rapid sloughing. 

ABNORMAL SUBSTANCES (microscopic). — Undigested muscle 
fibre (visible striations). Excessive undigested fat : retractile 
particles. Pus cells. Red blood-cells. Ova. Protozoa and cysts. 


Special Tests, etc. — 

Occult blood test and spectroscopic examination reveal small 
quantities of blood, and distinguish from iron or bismuth. 

Excessive bacterial decomposition in small intestine is indicated 
by excess of ethereal sulphates and indican in urine. 

Protein may be present. 

Character of Stools in Special Conditions. — 

TYPHOID FEVER. — ‘ Pea-soup ’ stool : loose, uniform, light brown. 

CHOLERA. — 'Rice-water' stool; very watery, practically no 
smell or fascal matter. 

DYSENTERY. — ^Mucus and blood (see p. 90). 

OBSTRUCTIVE JAUNDICE. — Clay-coloured stool. 

HEMOLYTIC JAUNDICE. — Stool of normal colour. 

MUCO-MEMBRANOUS COLITIS. — ^Mucus, and ‘membranes’ or 
'casts'. Occasionally intestinal sand. 

PANCREATIC INSUFFICIENCY. — Light colour, frothy, bulky, 
greasy stool. Also in coeliac disease (see p. 491). 


liocal Inflammations and Character of Stools. — 


CATARRH OF SMALL INTESTINE, — Colour greenish yellow, 
flocculent, mucus slight, undigested food. Diarrhoea not neces- 
sarily’ present : water absorption in colon may solidify stool. 
CATARRH OF LARGE INTESTINE, — Gray or brown, thin, 
uniform : mucus excessive. 

DUODENITIS. — ^Nothing distinctive, 

JEJUNITIS, ILEITIS. — ^As in small intestine. 


II. TYIVIPANITES. 




Gaseous distension of the intestines occurs in : (i) Dyspepsia, 
gastritis, enteritis ; common, transient. (2) Acute abdominal disease : 
obstruction, peritonitis, and after operations. (3) Acute infective 
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fevers : enteric, pneumonia, etc. The retention of the gases of putre- 
faction of proteins may be due to : (i) Paresis of intestinal muscle ; 
(ii) Obstruction ; (iii) Diminished absorption ; (iv) Increased formation. 

Symptoms and Sigpns. — ^Abdominal distension, often painful. 
Tympanitic resonance. Diminished respiratory movements. 
Liver and diaphragm pushed up. May be passage of flatus. 
Important sequela : Heart displaced upwards, beats faster : 
even rapidly fatal cardiac failure, especially if diseased. 
Also respiratory embarrassment. 

Treatment. — 

1. IN ABSENCE OF ACUTE ABDOMINAL CONDITIONS.— 

i. Local to Abdomen. — ^Hot fomentations. Turpentine stupes. 

Gentle massage. 

ii. By Mouth {of little use in serious cases). — ^Essential oils, 

e.g., ol. cajuputITl_j to n)^ij on sugar ; turpentine lH^v to TH^x, 
hourly ; sal volatile n{x, half-hourly, 6 doses. 

iii. Enema. — ^Turpentine 3 ss to Prepare a soap and 

water enema, and divide into two parts : to one half 
add the oil and inject, and follow shortly with remaining 
half. 

iv. Pituitary Extract, e.g., Pituitrin. — H3rpodermic injec- 

tion of I c.c. Most powerful and effective treatment. 
Two or three injections at intervals of 4 hours. 

2. ACUTE ABDOMINAL CONDITIONS.— Operation. 

The passage of a long rectal tube is useless. 

III. DIARRH(EA. ENTERITIS. COLITIS. 

{See also Diarrhcea in Children, p. 467.) 

Diarrhcea may be : {a) Primary or secondary ; (6) Acute or chronic ; 
(c) Due to disturbances of entire alimentary canal or some portion only. 


CAUSES OF DIARRHCEA. 

(i) Primary ; (2) Secondary ; (3) Special types. 


Primary Diarrhoea. — 

DIETETIC. — ^Excessive, improper, or bacterially coiitaminated food. 

Commonest cause. Idiosyncrasies common, especially in children. 
CONSTIPATION. — Irritation of scybala or aperients. Common. 


APERIENTS.— Common. 

CHANGES OF WEATHER OR OF CLIMATE.— Little kno^ of 
-- mode of action, probably bacterial, common in children. 

(а) Chill, possibly catarrhal enteritis comparable to bronchitis ; 

(б) Heat, especially sultry. 

CHEMICAL IRRITANTS.— E.g., mercury, arsenic. 
ALTERATION OF INTESTINAL SECRETIONS AND ABSORP- 


TION. 

NERVOUS DIARRHCEA. — In certain subjects. 
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Causes of Diarrhoea, continued. 


Secondary Diarrhoea. — 

INFECTIVE CONDITIONS. — (o) Specific intestinal infections— ^ 
enteric, and numerous tropical diseases, e.g., dysentery, cholera < ^ 
(6) General infections — e.g., septicffimia. 

DISEASES OF INTESTINES OR NEIGHBOURING PARTS.— \ 
Cancer, tuberculosis, chronic peritonitis : often alternating with 
constipation. 

CHRONIC CIRCULATORY DISTURBANCES.— Portal congestion, 
cirrhosis of liver, chronic heart and lung disease : often obstinate 
diarrhoea. 


RESIDUAL. — Sequel to attack of primary diarrhoea. 

‘Irritable Colon’. — Recurrent transient frequency of the 
motions : sequel to former colitis. 

TOXIC OR TOXEMIC. — ^Uraemia. Hyperthyroidism. 
LARDACEOUS DISEASE.— Very rare. 


Special Types of Diarrhoea. — 

ULCERATIVE COLITIS.— See p. 461. 

MUCO-MEMBRANOUS COLITIS . — See p. 465. Diarrhoea is not 
necessarily present. 


CLINICAL GROUPS OF DIARRH<EA. 

Acute Diarrhoea. — Symptoms vary with severity, site, and extent 
of intestine affected. 

1. GASTRO-ENTEROCOLITIS. — ^Entire tract affected. 

2. GASTRO-ENTERITIS. — Stomach and small intestine. Usually 

upper part of colon also. 

3. COLITIS. 

Chronic Diarrhoea.- — Often definitely referable to local portions 
of tract. 

1. GASTROGENOUS DIARRHCEA. — Due to defective gastric 

digestion. 

2. ENTERITIS.— 

а. Catarrhal or Inflammatory. — Due to mild or residual 

infection — e.g., after gastro-enteritis. 

б. Defects of Metabolism or Absorption. — 

.i. Carbohydrate — ^viz., ' intestinal carbohydrate dyspepsia ’ . 
11. Protein-— viz., 'putrefactive diarrhoea', 
hi. Fats — ^viz., coeliac disease, idiopathic steatorrhoea. 
sprue, pancreatic disease. Also factor in cyclical' 
vomiting, migraine. 

3. COL(^IC DIARRHCEA. — (o) Chronic catarrhal ; (6) Ulcerative ; 

(c) Dysentery, bilharzia, malaria ; id) Neoplasms : (e) Tuber- 
culosis. ' • \ ! 

4. NERVOUS DIARRHCEA. 
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DIAGNOSIS. 

Investigate : — 

I. Symptoms and etiological factors. General examination. 

■ 2. Stools ; Colour, reaction, consistency. Presence of fsecal 

matter, gas, mucus (stained or unstained), blood, pus. 
Ova, parasites. Undigested striated muscle fibres, starch, 
fat. 

3 - Stools ; Bacteriological exammation. 

4. Rectal examination. 

5. Radiography, sigmoidoscopy : as indicated. 

6ASTRO.BNTEROCOLITIS. 

Entire tract affected. Produces varying severities of ' diarrhoea 
and vomiting'. Severe grades : as in acute colitis, \vith vomiting, 
anorexia, and furred tongue : may be rapidly fatal : recovery always 
tedious, usually residual chronic enteritis or colitis. Treatment. — 
See Acute Colitis. 

GASTRO-ENTERITIS. 

Stomach and small intestine mainly affected : upper colon irritated 
by ileal contents. Resembles milder gastro-enterocolitis ; but when 
t^ical, note : (i) Pain colicky, not specially related to motions. 

, (2) Stools dark green and homogeneous ; mucus scanty, intimately 
- mixed and bile-stained. Usually chronic enteritis follows. Treat- 
ment. — See Acute Colitis. 

GASTROGENOtTS DIARRK(EA. 

Small and large intestine irritated by undigested food from stomach ; 
enteritis and colitis develop. Occurs with h3^ochlorhydria and 
achlorhydria and gastro-enterostomy. Treatment. — See Hypochlor- 
HYDRIA, p. 415. 

CATARRHAIi ENTERITIS. 

Due to mild or residual infection, e.g., after gastro-enteiitis ; may 
follow chill in hot weather ; common in Tropics (sometimes mild 
Flexner infection). 

Symptoms. — Often intermittent; when present, frequently severe 
depression, exhaustion, lack of concentration. 

1. Abdominal discomfort : colicky, not localized, not directly 

related to food or motions. Pain rarely acute. 

2. Abdomen moderately distended, diffuse tenderness. 

3. Diarrhoea : slight, may be absent ; often alternating 

constipation. Flatus variable : may be absent or marked. 

4. Sensation of flatulence, but no eructation (unless aerophagy). 

Tongue clean. Appetite good (when discomfort absent). 

/Treatment. — Very resistant to treatment. Bed rarely necessary. 

Often improved by exercise. Avoid chills. 

DIET of little effect, if tongue clean. 

ABDOMEN. — Keep warm (binder). 

APERIENT.— Daf/y saline. 
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Catarrhal Enteritis — Treatment, continued. 

DRUGS.— Bismuthi salicylas gr. v-xv t.d.s. Kaolin and charcoal. 
Intestinal antiseptics uncertain — e.g., dimol, kerol. i 

Astringents. — Following useful : (i) Chalk : Mistura cretp 
§ss t.d.s. ; pulv. cretae aromaticus gr. xxx (or c. opio gr. 
t.d.s. (2) Bismuth oxycarbonate gr. xx to xxx. (3) Tincti^ 
chloroformi et morphinae co. (' Chlorodyne ') ll\. v to x. Dilute \, 
sulphuric acid. 

Prescription (example) : — 

B Add. Sulphurid Aromat. n\x 

Tinot. Chloroformi et Morphin. Co. Hlv 
Aq. Chloroformi ad §ss 

Other common astringents : Pulv. catechu co. gr. xx to 
xl ; pil. plumbi c. opio gr. ij to iv ; ext. haematoxyli liq. 
3j (not with acids). 

ACTION OF CHALK. — Calcium forms insoluble fatty acids, thus 
removing severe irritant : also neutralizes acids, slows contraction 
of involuntary muscle fibres, and lessens peristalsis. 

Note . — Drugs usually have little effect (except aperients). 
Opium and morphia only to be used temporarily if 
diarrhoea troublesome. 


INTESTINAL CARBOHYDRATE DYSPEPSIA, ■ 

Inefiicient digestion of starch and absorption of carbohydrates in 
small intestine. Bacterial fermentation follows in colon, producing 
gas and causing diarrhoea and discomfort. Difficulty is with starch ./ 
granules, rather than pure carbohydrates. 

Symptoms. — 

1 . Discomfort and fullness due to colonic distension : may be / 

worse after meals. 

2. Flatus severe at night : may cause insomnia. 

3. Distension of splenic flexure by gas during day may simulate 

gastric flatulence, resulting in aerophagy. 

4. Bowels. Variable. If diarrhoea : stools acid, sour, bubbles of 

gas, undigested vegetable matter ; microscopically, starch 
granules, usually no excess of fat or striated muscle fibres. 

5. Radiographs. Rapid passage through small intestine. 

Treatment. — 

INITIAL. — Few days in bed. No carbohydrate, except sugar. 
Diet : tea, coffee, sugar, butter, cream, jelly, eggs. Usually 
rapid improvement. 

AFTER-TREATMENT. — ^No vegetables or fruit containing intra- 
cellular starch. Give vitamin C, e.g., orange juice. Charcoal. / 
Diastase. Colonic lavage useless. ■ 

PUTREFACTIVE DIARRHCEA. 

_ Inefficient digestion of proteins in small intestine. Bacterial action 
in colon produces toxic substances causing diarrhoea, discomfort and 
toxaemia. May be achlorhydria. 
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Symptoms. — 

Discomfort and abdominal symptoms as in carbohydrate dyspepsia 
Flatus offensive. 

. Diarrhoea : stools dark, alkaline, offensive, fluid. 

^Toxaemia may be marked : sallow. Tongue furred. Dry skin. 
- Anorexia. Loss of weight. 

Treatment. — Rest in bed. Two days’ fast, fluid and glucose. 
Commence milk, 2 to 3 pints ; add carbohydrates gradually, 
milk puddings, toast, biscuits, butter. 

DRUGS. — ^As for catarrhal enteritis. 

Often do well. No meat subsequently. Recurrences not infrequent. 

ACUTE CATARRHAL COLITIS. 

Occurs in all degrees of severity. Milder forms describable as 
'simple diarrhoea'; stools retain faecal character. Severe forms 
resemble acute stages of Ulcerative Colitis (p. 461). 

Symptoms. — ^In case of moderate severity. 

Onset sudden : may wake with colic ; or few days previous disturb- 
ance. Vomiting at onset and if diet heavy. May be pyrexia. 
Pain, especially with motions (tenesmus). 

Abdominal distension and tenderness moderate. 

. Diarrhoea. Motions very frequent : fluid, fffical colouring, mucus. 
Improvement usually commences in few days. Subsequent tendency 
to recurrences or chronic colitis. 

Treatment. — ^The folloiving applies only to the treatment of moderate 
degrees ; for severe, see Ulcerative Colitis, p. 464. 

GENERAL HYGIENE. — Bed, if pyrexia or weafaxess, until temper- 
ature normal, and stools formed : keep warm, including limbs. 
DIET. — ^If severe : Milk and lime water, or whey or albumen water 
with fluid ad lib, (in small cold drinks). If milder : Semifluids 
(custards, etc.). Avoid solids and hot food. 

DRUGS. — Indications are : (1) Remove irritant ; (2) Reduce 

irritation and inflammation present. 

1. Initial dose of castor oil (§j) : if much pain add tinct. opii 

in_xx. Or repeated smaller doses (3 j)- Castor oil specially 
indicated wittin 12 to 24 hours of onset when origin from 
food or dyspepsia, but contra-indicated by previous 
excessive purging. 

2. To check diarrhosa and peristalsis : not advisable under 

24 hours unless severe. 

а. Chalk ; Mistura cretae §ss-5ij every two to four hours 

(tinct. opii TIlv may be added), or pulv. cretae 
aromaticus c. opio gr. xx every four hours. 

б. Bismuth and opium : — 

R Bismuth! Oxycarb. gr. xx Aq. Chloroformi ad 3] 
Tinct. Chloroformi et 

Morphina Co. TIl^x 

4 to 6 doses daily. 

Other drugs : Acid, sulphuric, dil. T 11 .X ; pil. plumbi c. 
opio (gr. ij to iv). 
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Acute Catarrhal Colitis — ^Treatment, continued. 

SPECIAL TREATMENT.— 

1. Pain. — Warnith to abdomen. Opium by mouth. 

severe colic or cramps, inject morphia gr. J. 

2. Vomiting. — Ice to suck. Iced peptonized milk. 

3. Flatulence and Distension. — Carminative {see 

PEPSiA, p. 420). Turpentine enema (see p. 455). Pituitrin. 

4. Stimulants. — Iced champagne. Brandy. 

PROGRESS.— As diarrhoea and pain diminish, increase diet by 

eggs, millr foods, broth, jelly. May commence with peptonized 
milk. Avoid gruel, arrowroot, hot foods. 


With 



CHRONIC CATARRHAL COLITIS. 

Occurs in various grades of severity. Onset may be residual from 
acute colitis ; or insidious, motions increasing for many months 
without much disturbance of health or use of aperients. Sudden 
exacerbation of severity of acute colitis may occur at any time. Severe 
attacks: as in Ulcerative Colitis. May occur for years in milder 
grades. 

Symptoms. — ^Moderate severity. 

Discomfort in lower abdomen relieved by motion. 

Abdomen flaccid ; tenderness slight or absent. 

Diarrhoea. Stools : two to six or more daily ; fluid, faecal colouring, 
mucus. 

Tongue clean. Appetite fair. Loss of weight during severer 
periods. 

Vomiting is sign of severe exacerbation. 

Note. — ^Appendix may be involved in inflammation of colon : 
operate if acute or definite, but usually no improvement in colitis. 

Treatment. — In exacerbation, as for Acute Colitis. For constipa- 
tion in intervals ; liquid paraffin, or enemata. 

DIET. — ^No raw vegetables ; vegetables as purges ; no sking of 
fruit. 

CERTAIN SPECIAL TYPES. 

Nervous Diarrhoea. — Sudden loose motion occurs as result of 
excitement in certain persons, not necessarily neurotic. No ill 
effects apart from inconvenience. Treatment, — Instruct to resist 
inclination. Bromides and belladonna. Treat general condition. 

‘ Lienteric Diarrhoea >. — Bowels open regularly after meals. Exag- 
geration of normal gastrocolic reflex, which normally' produces j 
motion after breakfast. Commonest in children : often -ias / 
nervous origin, but care necessary, since in colitis motions m^ ■ 
occur specially after food. Treatment. — ^As for nervous diarrhoea.,! 

IVIorning Diarrhoea. — Bowels moving on rising ; subsequently \ 
may^ be normal. Common causes : (a) Heavy meal over-night, 
specially Avith alcoholism ; (6) Carcinoma of colon. Also in 

moderate chronic colitis and enteritis. 
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Fireman’s Cramp. — Occurs in stokers and others. Frequent 
watety stools, with marked collapse, and severe muscular cramps 
(considerable resemblance to cholera). Due to loss of chloride by 

, sweating. Give NaCl gr. x to gallon. {See Tetany.) 

■ IV. ULCERATION OF THE INTESTINE. 

Occurrence. — Ulcers of the intestine occur in : — 

MECKEL’S DIVERTICULUM. See p. 490. 

SPECIFIC INFECTIONS. — Typhoid, dysentery, tuberculosis, 
syphilis. Bilharzia. 

ULCERATIVE COLITIS. 

DIVERTICULITIS. ■ 

FOLLICULAR ULCERATION. — In children, and in secondary 
and terminal diarrhoea. Small ulcers with sharp edges : never 
perforate. No specific symptoms. 

NEOPLASMS. 

Rare forms : — 

FOREIGN BODIES, EXTRANEOUS ABSCESS. 

SIMPLE PERFORATING ULCER. — Solitary ulcer may perforate 
jejunum, caecum, or colon. Very rare. 

^Symptoms. — ^Intestinal ulceration is suggested by: (i) Diarrhoea; 
(2) Abdominal pain, either (a) colicky, or (b) colonic tenderness 
and tenesmus if colon affected ; (3) HaemorAage from rectum ; 
(4) Stool may also show (as) mucus, (6) pus, (c) fragments of tissue. 

V. ULCERATIVE COLITIS. 

Ulcerative colitis is an inflammatory colitis which has proceeded to 
the stage of ulceration. 

In acute bacillary dysentery and in acute colitis death may occur 
in a few days ; the mucous membrane of the intestine in both conditions 
is then swollen and hyperseznic. Had life continued somewbat longer 
it is known that ulceration would have been present in bacillary 
dysentery ; similarly ulceration is found to develop in acute colitis. 
Ulcerative colitis is thus catarrhal colitis of a certain grade of severity. 
In view of its common use, the term is retained here ; the milder 
grades of acute or chronic colitis are described separately (see Diar- 
rhcea) : conditions described here are of severe degrees. 

Pathogenesis, — Unknown. No specific organisms. Shiga and 
Flexner bacilli can produce condition similar to acute stages, 
but are not cause of clinical ulcerative colitis ; relation to 
Sonne's bacillus still uncertain, but rarely present. Non- 

“ dysenteric organisms agglutinable by patient’s blood occasionally 
isolated, but causal relationship unproved. Bargen’s diplo- 
streptococcus is not confirmed or accepted. May be non-bacterial 
factors in some cases, e.g., vitamins. 

Morbid Anatomy. — Colon dilated, not h3^ertrophied. Ulceration 
usually confined to colon : often extensive, irregular : edges 
infiltrated, not undermining : remaining mucous membrane 
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Ulcerative Colitis — Morbid Anatomy, continued, 

thickened and polypoid in more chronic cases. Descending and 
pelvic colon and rectum most, and often only, affected. In ear^y 
and very acute cases mucous membrane red and inflamed : 
ulceration slight. 

Rarely : Liver abscesses. Multiple pyaemic abscesses. ' 

IKEode of Onset and Clinical Types. — Onset may be sudden or 
insidious. Clinically, type may be acute or chronic. 

ACUTE FORM. — Onset may be absolutely sudden, or rapidly 
progressive in a few days. Commonest in young adults. Sym- 
ptoms of acute type may also develop in chronic stage as exacer- 
bation. 

CHRONIC FORM. — Onset may be : (i) As in acute type, chronic 
stage being sequel ; (2) Insidious — stools gradually become soft, 
then more frequent, condition progressing for months or years 
before considered serious. 

Symptomatology. — 

ACUTE FORM.— 

Onset. — Patient may wake with sudden abdominal pain and 
call to stool. In others commences as simple diarrhoea, with 
rapid exacerbation in few days. 

Stools (after intestine emptied). — Fluid, with very little J 
faecal matter ; mucus in varying amount ; blood often 
present from onset, may be large amount, bright red, never 
melaena ; pus-cells, may be macroscopic amount. 

Pain. — Often severe, but relieved by motion (in early stage). 

Vomiting. — At onset, once or twice. 

Progress. — Symptoms advance rapidly. Condition varies with 
severity: divisible into 'severe’ and 'moderately severe’ 
state, as in, and identical with, bacillary dysentery : for 
description, see Bacillary Dysentery, p. 87. 

No rapid recovery. May drift after improvement into 
chronic condition. Depends greatly on correct treatment. 

CHRONIC FORM.— 

Diarrhoea. — Persistent. Varies but little day by day : no 
intermissions with constipation or passage of solid faeces. 

Stools. — Often soft chocolate-brown colour ; mucus and blood 
in varying amounts and degree of mixture ; no solid faecal 
matter. 

Gastric Symptoms. — Usually absent — i.e., no nausea, vomiting, 
flatulence. But produced by unsuitable diet. 

Appetite. — Fair until late stages.' Tongue often clean. j 

Abdomen. — ^No characteristics. Colon may be tender ; sigmoid' 
palpable. Pain often absent. ' 

Progress. — With careful and prolonged treatment, majorityX 
do well : complete recovery rare : colon usually permanently ' 
irritable. With incorrect treatment, acute exacerbations 
may occur : or fatal ending with increasing exhaustion, and 
intercmrent disease. 
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INTERMITTENT FORMS.— 

Stools. ^Motion may be passed well-formed, and another 
on same day typical of colitis, wth blood, pus, and mucus 
(often early morning). May be over long period or during 
recovery. Tends to be resistant to treatment. 

Complications. — 

APPENDICITIS. — Indefinite or definite: removal does not cure 
colitis. 

POLYPOSIS. — May develop in chronic cases : hcemorrhage persis- 
tent. May become malignant. In rectum can be cauterized. 
Colectomy occasionally indicated. 

STRICTURES. — ^Aiter healing in chronic cases. Obstruction rare 
if motions soft. 

PERFORATION. — Rare. Usually multiple. Mortality very high, 
as condition of colon renders successful operation very rare. 

ARTHRITIS. — Occasionally. 

POLYNEURITIS.— Rare. 

Course and Frogpnosis. — 

Acute cases may die in few days. Most cases become chronic. 

Chronic cases : improve under treatment ; relapses common ; 
permanent complete cure rare. 

^ Vomiting ; serious symptom, indicating gastritis and interfering 
^vith diet. 

Constipation ; common after recovery. 

Diag^nosis. — Stools to be examined macroscopically, microscopically, 
and bacteriologically. In colitis, character varies little day to 
day : no intermissions with constipation or solid feces, except 
with treatment. 

Note. — ^History often unreliable. May prove to be neurosis 
and constipation. 

ACUTE FORM. — From dysentery, irritant poisons. Treatment 
takes precedence of diagnosis. 

CHRONIC FORM. — Period of observation in all cases : history 
often inaccurate. Diagnosis from: — 

1. Muco-membranous Colitis. — Characteristics: neurosis, con- 

stipation, mucous casts. Easy with observation. 

2. Dysentery. — ^Examination of stools and rectal swabs. 

Residence in d5rsenteric countries. 

3. Neoplasm of Colon. — Diagnosis rarely difficult ivith few 

days' observation : (a) Pelvic colon : stools irre^lar and 
varying in type ; not true diarrhoea ; obstruction early. 
(6) Splenic colon : obstruction very early, (c) Hepatic 
colon : pain and discomfort ; maximum in area involved. 
(d) Caecum : tumour palpable ; local discomfort. 

Note. — With constriction and obstruction : colicky pain 
and symptoms suggesting 'indigestion'. 

4. Tuberculosis (primary). — Very rare in adulte. Diagnosis 

very difficult. Stools have greater variability. Tubercle 
bacilli usually found in motions. 
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Ulcerative Colitis — Diagnosis, continued. 

SPECIAL METHODS OF DIAGNOSIS.— (i) Sigmoidoscopy ; (2) 
Radiography. Object of these is principally : (a) To ascerta^m 
condition of colon and if ulceration is present. {Note : Presence 
or absence of this does not influence treatment.) (6) To exclu/ e 

neoplasm. ' ' 

Sigmoidoscopy. — No anaesthetic. Perform^ with great care. 
Frequent repetition injurious. All irritation of rectum mi^. 
be avoided. 

Radiography. — Not in acute stages. Colon : haustration 
absent, colon appears as straight tube ; or with irregular 
segmentation and spasm. Appearance not specific, but . 
confirms diagnosis. Barium enema rarely fails to show 
neoplasm. Barium meal less definite. 

Treatment. — Essentials : rest, warmth, sufficient diet. Avoid over- 
treatment of colon ; accept \vith caution vaunted modes of cure. 
Treatment, 4 to 12 months. 

GENERAL TREATMENT. — Following points of great importance : 

1. Warmth. — ^Especially in acute cases, wrap limbs loosely in 

cotton-wool ; arms to be covered. 

2. Fluid. — G ive freely i to 2 oz. every twenty or thirty minutes, 

in acute stages. . 

3. Diet. — Sufficient nourishment essential. Usually a con-^ 

siderable amount of plain food can be digested, in small 
amounts at intervals of two and a half hours. Bread or 
toast, biscuits, butter, eggs, fish, meat extracts and meat 
jellies, freely ; custard, simple proprietary foods and 
simple milk puddings, suitable ; milk not to be used as a 
beverage or given too largely. Grapes and orange juice 
to be given. Vegetables : purie of spinach and potato, 
allowable. No meat. Vitamins must be ample. 

Acute Cases. — Special notes : — 

If seen within first twelve or twenty-four hours : saline 
treatment as in bacillary dysentery. 

Diet in early stages : alternate feeds of milk puddings and 
meat extracts. No alcohol to be given. 

TREATMENT BY ENEMATA AND COLONIC WASHES.— In all 
these, injections must be given through a rubber catheter attached 
to a funnel or douche-can. Maximum pressure not to exceed i ft. 
above the rectum. Catheter not to be passed more than 3 in. 
Rate of flow should be a pint in fifteen minutes. The enemata 
in use correspond roughly to stages in treatment. 

Note : If sphincter becomes irritated, rest for at least one 
week. , ] 

Stage i.^ Starch and Opium Enemata. — Consist of star^iC' 
emulsion, 2 to 4 oz., with tinct. opii not exceeding 40 minimsA 
Effect on rectum lasts about twelve hours. Only one injec-' 
tion daily, not more than three days consecutively, nor more 
thau^ five^ times a week. Commence with series of three in 
evenings in order to reduce stools at night. Then give alter- 
nate morning and evening series. Continue until number of 
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stools is reduced by half, or to about five daily. Usual 
period 2 to 3 weeks. 

In early stages there is often marked reaction to opium 
in enemata. Reduce amount to 5 minims and increase 
gradually. 

Stage 2. Colonic Washes. — Consist of water with sodium 
chloride, i drachm to a pint ; temperature 98° to 99° ; about 
2 pints. Will reach caecum with patient lying on back. 
Encourage return of wash after interval of 15 minutes from 
completion, but is harmless if absorbed. Not more than 
tivo days consecutively : preferably on alternate days. Con- 
tinue until number of stools is consistently less than five a 
day. If stools tend to increase, return to starch and opium 
enemata, or give these and colonic washes alternately. In 
severe cases, second stage usually lasts 6 to 8 months. 

Stage 3. Medicated Enemata. — Contain organic silver prepar- 
ation, e.g., albargin, 20 to 30 gr., in 30 oz. of normal saline. 
Two hours previously give simple colonic wash, as above : 
at least half must be returned before medicated enema. 
Medicated enema must not be retained more than fifteen 
minutes. Never give more frequently than alternate days, 
with at least one week’s interval after each six. If stools 
increase in frequency, return to Stage 2 for a period. 
Stage 3 usually lasts 2 to 3 months. 

DRUGS. — ^Mo^hia should never be given except in enemata. 
Bismuth salicylate, mistura cretae, and aromatic sulphuric acid 
may be given. Charcoal and kaolin are harmless. 

SERUM THERAPY. — Improvement very rare (not specific, is 
due to protein shock) : considerable reaction and not devoid of 
risks. 

VACCINE THERAPY.— Useless. 

SURGICAL TREATMENT. — Indicated by incontinence, but not 
otherwise. Appendicostomy and caecostomy : often immediate 
relief, but after-results poor. Closure of opening rarely possible. 

AFTER-TREATMENT. — ^Diet : no roughage. For bowels, liquid 
paraffin. 

VI. laUCO-nXEiaBRANOUS colitis : MUCOUS 

COLITIS. 

Chronic condition of colon aissociated with : (i) Neurasthenia and 
neuroses ; (2) Constipation ; (3) Passage of mucous casts resembling 
membranes. Now rare. 

Ktiology. — 

'AGE OF ONSET. — 20 to 40 years. Duration, often many years. 

SEX. — ^Five females to one male. 

CAUSATION. — No inflammation of colon. Productions of casts 
may be explained by excessive secretion of mucus, together \vith 
constipation, the resulting delay in evacuation permitting time 
for coagulation of mucin by mucinase of intestinal mucous 
membrane (cf. Bronchial Asthma). 


MED 
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Muco-membranous Colitis — Etiology, continued. 

TYPE OF PATIENT.— Thin anaemic woman, muddy complexion, 
poor appetite, some visceroptosis. Neuroses marked feature. | 

Symptoms. — Patient’s life consists of: — i 

1. Periods of freedom : sometimes months. Health popr. 

Constipation invariable. 

2. Periods in which attacks occur. Few days to several 

months. Onset often follows worry, or error of diet. 

SYMPTOMS DURING ATTACKS.— 

1. Constipation. — Obstinate. May be attacks of diarrhoea. 

2. Paroxysmal Attacks. — (i) Colic : colon palpable as cord 

in left iliac fossa ; (ii) Passage of membranes, usually occurs 
after several paroxysms ; (iii) Tenesmus, with membranes, 
severe. 

Stool: f®cal matter ^ scybala or flat ribbons (anal 
spasm). Mucus may be : (o) In masses or strips. 
(6) 'Membranes’: (i) All shapes from strips to tubular 
casts of colon ; (ii) Gelatinous appearance, smooth 
outside, rough inside, described by patient as 'skins’ ; 
(iii) Always mucoid, never epithelial. 

Intestinal sand : common in severe cases : several 
drachms. ' ' - 


Complications and Associated Diseases. — 

NEUROSES. — ^Introspective as to bowels. Membranous dysmenor- 
rhcsa in lo per cent. 

H.®MORRHOIDS. — Common ; removal no cure of colitis. 


Diagnosis. — Appendicitis may be simulated. Mucus in excess, and 
also 'membranes’, occur in other forms of colitis, occasionally 
in cancer of colon ox rectum, and in tubo-ovarian 'diseases. 

Prognosis. — Not fatal. Improves on treatment, tends to recur. 
Final result depends on degree of neurosis. 

Treatment. — Indications are to treat ; (i) Nervous manifestations ; 
(2) Constipation ; and (3) Colon. 

NERVOUS MANIFESTATIONS. — ^Bed, one to two weeks or 
more, at beginning of -treatment. Bromides, belladonna. 

CONSTIPATION. — Simple aperients : senna pods, agar-agar, 
liquid paraffin. Olive oil injection at night, if tenesmus (retain 
overnight). Massage. Abdominal exercises. 

COLONIC IRRIGATIONS. — Two or three treatments every 4 to 
6 weeks, e.g., Plombidres douche. At onset of treatment, may 
be more frequent 'temporarily : viz., simple colonic wash, sod. 
chlor. 2 pints. 

DIET. — Simple ordinary diet is best. At Plombi^res, simple 
diet is given. Some recommend coarse foods. ^ 

' SPAS. — Plombifires, Harrogate. Standard treatments valuable. 

BETWEEN ATTACKS. — Regular life and exercise. Aperients 
to be avoided if possible, especially saline. Safe and best are : 
paraffim liq. to 3 j, bis die ; infusion of senna pods ; castor oil 
3ss to 5]. Abdominal belt may gfive relief. 
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VII. DIARRHCEA IN CHILDREN. 

Etiology. — 

1 AGE. — Commonest 6 to i8 months, especially about dentition. 

u SEASON. — Maximum in summer : depends on sultry weather. 

^DIET. — Important factors are : (i) Bottle-fed infants very suscept- 
ible ; (2) Overfeeding, acts by direct irritation, and also by increas- 
ing fermentation ; (3) Excess of fat. 

In older children, special articles, e.g., over-ripe or unripe fruit. 

MILK. — Contamination. Unclean utensils. 

ENVIRONMENT. — Dirt, squalor, and lack of fresh air. 

EPIDEMICS. — Common in institutions. 

OTHER FACTORS. — (i) Chills ; (2) Teething ; (3) Rickets. 

Bacteriology. — In epidemic and summer diarrhoea, various organisms 
in difierent epidemics, especially non-lactose fermenters, e.g., 
proteus, Gaertner, dysentery Flexner and Sonne, 'Morgan’s No. i ’, 
also streptococci and staphylococci. 'Morgan's No. i Baccilus' 
common in Great Britain, but causal relationship unproved. 


Morbid Anatomy. — In intestines : Changes^ often slight even in 
severe forms. 

SIMPLE DIARRHCEA. — Congestion and slight thickening of the 
mucous membrane. 


ACUTE GASTROi-ENTERITIS. — ^Mucous membrane thin and 
atrophied ; solitary lymphoid follicles increased. Often no other 
marked change. Occasionally, increased redness or small ulcers. 
In other organs, may be : (i) Fatty liver ; (2) Bronchopneumonia. 


CLINICAL GROUPS. 

(i) Simple non-inflammatory diarrhoea. (2) Acute gastro-enteritis 
or enterocolitis : inflammatory diarrhoea : ^so known as epidemic or 
summer diarrhoea. (3) Choleraic diarrhoea : infantile cholera. Is 
fulminating form of last group. 

Note. — Chronic diarrhoea — e.g., coeliac disease, tuberculous enteritis — 
is not here referred to. 

1. Simple Diarrhoea. — Usually from errors of diet, or from chill. 
- ONSET. — Often preliminary symptoms. Restlessness. Abdom- 
inal colic : legs drawn up and abdomen hard. 

PYREXIA.— SUght. 

VOMITING AND DIARRHCEA. — ^Motions 2 to 10 daily. Stools : 
offensive or sour, undigested food present, mucus in later stages, 
colour light bro'vvn to green. 

■ PROSTRATION. — Usually moderate, but severe in feeble children. 
,■- DURATION. — Usually few days. May pass into severer t3q)es in 
summer. Tendency to recurrence or to gastric disturbance 
subsequently. 

Notes. — Green colour of stools is variously ascribed to presence 
of bile pigment, from rapidity of peristalsis ; to conversion 
of stercobilin into biliverdin by bacilli ; and to chromogenic 
bacilli. 
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Diarrhoea in Children — Simple Diarrhoea, continued. 

'Lientevic Diarrhoea’. — ^Motion follows taking of food. 
Usually in older children, 5 to 6 years, and subacutfe. 
Much undigested food in stools. Wasting occurs, and resullts 
may be severe from lack of nutrition. 

2 . Acute Gastro-enteritis. — Summer or epidemic diarrhoea. 

ONSET. — Sudden, may be convulsion or twitchings. 

VOMITING. — Rarely absent, often persistent. 

DIARRHOEA. — Stools numerous. Straining severe. At onset faecal, 
then watery : mucus usual but blood uncommon. Prolapse of 
rectum frequent, and excoriation round anus. 

ABDOMINAL PAIN AND TENESMUS. — ^Legs drawn up, and 
abdomen hard ; but later with collapse, often becomes lax. 

TEMPERATURE. — Usually 103® to 105“. Hyperpyrexia not 
infrequent. 

WASTING, EXHAUSTION, AND COLLAPSE.— Rapid and very 
severe. Face pinched, eyes hollow, fontanelles depressed. 
Shrunken appearance. Dry skin. Cold and cyanotic though 
rectal temperatu:5e high. Skin lax and inelastic. Passes from 
early restlessness to condition of extreme collapse, with feeble 
'meningeal' cry. Vomiting and even diarrhoea may cease. 

THIRST. — Extreme. Urine scanty. Stomatitis frequent. > 

Course. — ^May be death in few hours, from collapse or h3q>erpyrexia. 
Acidosis may develop rapidly. Acute symptoms usually last 
2 to 3 days : may be rapid improvement or more frequently 
becomes subacute with marasmus, subsequent tedious recovery, 
or relapse. Bronchopneumonia serious. 

MORTALITY.— High. 

CONVALESCENCE. — Very slow. Tendency to relapse, and to 
chronic diarrhoea. 

3 . Choleraic Diarrhoea. — Infantile cholera. Fulminating form of 
above. Rice-water stools. Collapsed state occurs with great 
rapidity. Mortality very high. 


TREATMENT. 

Prophylaxis. — Of great importance : (i) Avoid weaning in hot 

months ; (2) Protect against chills ; (3) Utmost cleanliness of 
bottles and teats ; (4) Pasteurization of milk ; (5) Amount of fat 
and strength of milk reduced on any intestinal disturbance ; 
(6) Fresh air and attention to general health. 

General Outline of Treatment — Indications: (i) Remove source 
of infection ; (2) Treat collapse ; (3) Neutralize toxins ; (4) Arrest 
diarrhoea and vomiting. , 

HYGIENE. — Avoid chills, but good ventilation of rooms. Wari^ 
clothing, especially of extremities. Flannel abdominal binder. 
Sponging instead of bath. 

DIET. — Only albumen water for twenty-four to forty-eight hours. 
Then barley water, weak tea, or whey with glucose. As the 
condition improves, Mellin’s food may be added to whey, or 
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meat juice given. Milk with lime-Avater or barley-water to be 
commenced with caution. 

FLUIDS. — ^Freely. In addition to above, boiled water in small 
( amounts (3i) frequently, every 15 minutes, as indicated. 

^ DRUGS.— 

^ I. Initial dose of castor oil if seen early in attack : single dose 

up to 3j« or small doses repeated in mild cases, viz., 

R 01. Ricini TI^v I Aq. Carui ad 3j 

Mucil. Acacia | 

Every four hours. (Aids removal from intestine of irritating 
contents.) 

2. Bismuth, chalk, and astringents (tinct. catechu) in various 

forms and combinations are the most efficient drugs. 

For child of 1 year ; — 

£ Bism. Oxycarb. gr. iiss to v 
Pulv. Cret. Aromat. 

0. Opio gr. i to ij 
Tinct. Catechu TlJ^iiss to v 

Every 4 hours. 

Of intestinal antiseptics, calomel only is of accepted value. 

Best when combined with Dover’s powder : — 

£ Calomel gr. | ) Pulv. Ipecac. Co. gr. 1 

Repeated every 4 hours, not exceeding calomel gr. j, in 24 hours. 

3. Starch and opium enema (starch emulsion gss, tinct. opii 

IH.iij). Twice daily if diarrhoea severe. 

4. Choleraic Type : Inject morphine (gr. ^V) at one year). 

Note : A child should not be awakened for a dose containing 

opium. 

COLONIC IRRIGATION . — Moy check diarrhoea. Normal saline. 
With hyperpyrexia, cold or ice-cold water may be used. 

COLLAPSE. — Inject sterile saline and glucose solutions sub- 
cutaneously : 4 to 10 ounces repeatedly. Intrapeiitoneal injections 
are very rapidly absorbed, and rvith the lax skin are easily 
performed. Or intravenous injections. Stimulants; Brandy 5 ss 
to 5j in t\venty-four hours. For acute collapse, mustard baths. 

apple DIET. — Good results occasionally. Ripe raw apples, 
pulped and sieved : one to two tablespoonfuls of pulp ever)’- 
2 hours for 48 hours. No other food. 

VOMITING. — Wash out stomach, mth catheter and funnel. 

AS CONDITION IMPROVES. — Gradual increase of diet, avoiding 
cream, and sparing milk. With undigested food in stools, repeat 
castor oil or calomel. 

VIII. APPENDICITIS. 

! Etiology. — 

age. — ^N early 50 per cent before 20. years of age. Rare before 
5 years. 

SEX. — Incidence equal. 

race. — ^E specially among civilized races. 


Glycerini lT\v to x 
Aq. Anetbi ad 3 j 
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Appendicitis — ^Etiology, continued. 

POSITIONS OF APPENDIX.— In order of frequency : (i) To left 
of caecum, in iliac fossa. (2) Hanging oyer brim of pelvisl: 
important position from reference to pelvis of symptoms anol 
signs. (3) In retrocolic and ileocaecal fossa : especially comm^"' 
in disease. (4) To right of caecum. 

ACUTE APPENDICITIS. 

Symptoms. — (i) Sudden onset of abdominal pain, settling in right 
iliac fossa ; (2) Fever and rapid pulse ; (3) Nausea, vomiting, 
and constipation ; (4) Tenderness in right iliac fossa. 

PAIN. — Cardinal symptom. Onset usually sudden. At onset 
often central and difiuse, later settling in right iliac fossa. Either 
sharp and severe, or a dull ache. Rarely in left iliac fossa. 
RETROC.iECAL APPENDIX. — ^Pain may be in right flank. 

Pelvic Appendix. — Bladder and rectum irritated (diarrhoea). 
FEVER. — ^Some degree extremely constant. Moderate, rarely 
exceeding 102°. May be absent in : (i) Localized abscess already 
formed ; {2) Severe general peritonitis (other signs definite). 

Rigors not common at onset. 

PULSE. — Increase roughly proportional to temperature. Most y- 
valuable measure of progress : increasing rapidity is a serious ' 
sign. 

GASTRO-INTESTINAL DISTURBANCES.— 

Tongue. — Furred and moist ; rarely dry. 

Vomiting. — ^May be absent. Rarely after second day if mild 
attack ; persistence points to serious lesion. 

Constipation. — ^Usual. Diarrhcea occasionally in children. 

Abdominal Signs. — 

INSPECTION. — ^No alteration in earliest stages. Lack of move- 
ment develops on right side, especially in lower half. 
PALPATION. — (i) Increased resistance or definite rigidity of right 
rectus. (2) Deep tenderness at McBurney's point ; most 
definite sign. (3) Often,* an ill-defined- swelling in right iliac 
fossa, mainly adherent coils of intestine and omentum surrounding 
inflamed appendix ; ' occasionally a definite tumour from a pre- 
formed abscess. May be hypersesthesia of sldn in right iliac 
fossa (absent if appendix perforates) and occasionally oedema. 
McBurney’s Point. — Situated 'on line from umbilicus to 
anterior superior spine of ilium, at outer edge of rectus. 
Corresponds to base of appendix. 

VARIOUS PHENOMENA. — Right leg is often semiflexedv./ 
Irritability of bladder may be early symptom. With appendix^ 
hanging over brim, symptoms suggest pelvic disease. 

RECTAL EXAMINATION. — Usually nothing felt in early stages, 
but occasionally in pelvic position of appendix abdominal signs 
may be slight, with tender mass palpable by rectum, and rectal 
wall (Edematous on right. 
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Leucocytosis. — In mild cases, may be none. In acute cases, very 
constant ; 12,000 to 15,000 leucocytes, with increased percentage 
of polynuclear cells. 

Progress and Result of Attack.— Jilay be: (i) Recovery- ; (2) 
Appendix abscess formation ; (3) General peritonitis. 
''APPENDIX ABSCESS’. — Progress of inflammation and formation 
of pus may be limited by inteiperitoneal adhesions, an ‘ appendix 
abscess’ thus resulting. 

Diagnosis of Abscess Formation during Attack. — 
(i) Increase in resistance, and tumour in right iliac fossa (or 
per rectum) ; (2) Constitutional symptoms more marked, 
especially rapid pulse and leucocytosis. Temperature usually 
rises, but may be moderate ; may be sweats. 

Sites of Abscess. — (i) In iliac fossa, roof formed by abdominal 
%vall ; (2) In pelvis, palpable through rectum or vagina ; 
(3) Retrocolic ; (4) In right flank. 

GENERAL PERITONITIS. — ^May result from : (a) Acute perfora- 
tion of appendix ; (6) Rapture of appendix abscess. 

It is essential to note that, at and from the o^^set, peritonitis may be 
present and be extending without any symptoms differentiating it from a 
mild catarrhal attack : also that an appendix may perforate or be gan- 
grenous with previous symptoms mild or of short duration. Hence 
/decision not to operate immediately in any case of acute appendicitis is 
justified only when the patient can be watched continually and operated 
upon without delay, and is justified in no other circumstances. 

Complications and Sequelae. — 

See above. 

3. SUPPURATIVE PYLEPHLEBITIS. — Inflammation may 

commence in veins near appendix, resulting in : (i) Portal 
pyaemia : tender and enlarged liver, phenomena of severe 
sepsis. Usual sequela. Always fatal, (ii) Subphrenic abscess, 
(iii) Occasionally thrombosis, partial or complete, of superior 
mesenteric vein, with gangrene of gut. Initial attack of 
appendicitis often slight or overlooked. Diagnosis difficult and 
mortality high. 

4. SUBPHRENIC ABSCESS.— Usually from tracking of pus. 

Moderate irregular prolonged temperature, increased pulse- 
rate, symptoms of sepsis, frequently signs at base of right lung 
(see Subphrenic Abscess). 

Also abscess in pelvis and other sites. 

5. COLITIS. — If present with onset, may persist for long periods. 

6. RECURRENT ATTACKS. 

7. ADHESIONS. 

8. GENERAL SEPTIC.®MIA.— Occasionally. 

9. H.iEMORRHAGE. — Occasional, e.g., perforation of internal 

iliac artery. 

Diagnosis. — Justified by: (i) Sudden localizing pain in right iliac 
fossa ; {2) Rigidity in right iliac fossa ; (3) Deep tenderness at 


1. APPENDIX ABSCESS. 

2. GENERAL PERITONITIS. 
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Acute Appendicitis — Diagnosis, continued. 

McBurney’s spot ; {4) Fever ; additional symptoms being 

vomiting, furred tongue, constipation, rapid pulse, and also, if 
appendix be distended, superficial tenderness. ) 

DIAGNOSIS FROM /’* 

1. Various Causes of Pain in Right Side. — (i) Renal colic ; 

(2) Biliary colic ; (3) Menstrual pains (no fever) ; (4) 
Arthritis and pain from hip-joint, specially in children ; 

(5) Vertebral disease. 

2. Disease of Fallopian Tubes and Pelvic Peritonitis. 

3. Enteric Fever. — Onset may suggest appendicitis. Rarely 

appendix ulcerates in third week, and may perforate. 

4. Thoracic Diseases. — ^Acute pneumonia, right base : pain 

at onset may be referred to iliac fossa, especially in 
children. Also acute pleurisy, intercostal neuralgia. 

5. Local Peritonitis. — ^Due to other causes, e.g., tubercu- 

losis : diagnosis often possible at operation only. 

6. Perinephric Abscess. 

7. Colitis and Mucous Colitis. 

f 8. Hysterical Simulation and Hypochondriasis. 

9. Herpes Zoster. — Rarely. 

APPENDIX ABSCESS. — Formation accompanied by : (i) Increase 
in tumour ; (2) Constitutional symptoms of sepsis. Rupture 
marked by shock, collapse, sudden diffuse abdominal pain, ^ 
progress of general peritonitis. 

GENERAL PERITONITIS. — ^Abdominal pain and tenderness, 
distension, and rigidity ; pulse rising, and usually temperature ; 
also Hippocratic facies, constipation. 

Treatment. — Operation at earliest moment (see p. 471.) 

Between time of diagnosis and operation in acute cases, place in the 
Fowler position, water only by mouth, no aperients or enemata : 
morphia allowable after diagnosis while awaiting immediate 
operation. 

Interim appendicectomy for one definite attack, however mild, or 
for repetition of a mild and doubtful attack. 

CHRONIC APPENDICITIS. 

T3rpes. — Many clinical types are included under chronic appendicitis. 

1. RECURRENT APPENDICITIS. — Recurrent attacks. 

2. SUBACUTE OR RELAPSING APPENDICITIS.— Symptoms 

persist \yith exacerbations. May be no acute attack, but dis- 
comfort, pain, and tenderness in right iliac fossa. Symptoms 
vary considerably. ' 

3. CHRONIC APPENDICITIS. — Gastric symptoms, with or with- 

out discomfort in right iliac fossa. 

Epigastric Pain. — ^May radiate to umbilicus, less often to 
right iliac fossa ; ■nme of onset irregular ; heartburn 
uncommon ; not relieved by food, alkalis, or treatment. 
Nausea frequent ; vomiting. Constipation or diarrhoea. 
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Examination.' — May be entirely negative. Pressure on 
right iliac fossa may cause (a) discomfort at site, or (b) 
discomfort in epigastrium. 

Bastedo’s Sign. — Inflation of colon through rectal tube 
may cause pain in appendix region. 

Radiographs.- — (i) Appendix not visualized ; consistent 
wdth blockage. (2) Appendix fills, and defects may be 
visible ; shadow persists after remainder of meal has 
passed. C®cum and terminal ileum fixed by adhesions. 

Morbid Anatomy. — ^Appendix distortfed and fixed by adhesions. 
Lymphatic glands enlarged at root of appendix and in mesentery. 

Treatment. — Appendicectomy, if recurrent subacute attacks. For 
chronic form only if fully confirmed : may fail to cure symptoms. 

Diagnosis. — Similar s3miptoms occur in visceroptosis, constipation, 
especiaUy in neurotic subjects, and other similar conditions. 
Abdominal operations are inadvisable in such, even with diagnosis 
of chronic appendicitis, as further operations are almost invariably 
demanded. 


INTGSTZNAL OBSTRUCTION. 


y A condition in which the flow of intestinal contents is impeded 
partially or completely by causes of comparatively local extent, 
ypinally even the passage of flatus ceases. The condition may be: 
' (i) Acute ; (2) Chronic ; (3) Acute supervening on chronic. 


ETIOLOGY. 

General Causes.* — 

CAUSES OUTSIDE THE INTESTINE.— (i) Strangulation by 
bands, adhesions, and apertures ; (2) Volvulus ; (3) Paralytic 
ileus, rare ; (4) Pressure of tumours, rare. 

CAUSES IN THE XNTESTINAL WALL.~(i) Intussusception ; 
(2) Tumours ; (3) Strictures ; (4) Idiopathic dilatation of the 
colon. 

CAUSES WITHIN THE LUMEN.— (i) Impacted faeces ; (2) Gall- 
stones and other foreign bodies. 

Respective Causes of Acute and Chronic Obstruction. — The 
common causes of acute and chronic obstruction respectively are 
not identical. They are as follows ; — 

ACUTE INTESTINAL OBSTRUCTION.— Common causes: (i) 
Strangulation ; (2) Intussusception ; (3) Volvulus ; (4) Gall-stones 
(uncommon) ; (5) Chronic forms becoming acute. Rarely : paral}’’tic 
ileus (blockage of mesenteric arteries, etc.), tumours, strictures. 

CHRONIC INTESTINAL OBSTRUCTION,— Common causes: 
(i) Tumours in wall ; (2) Strangulation ; {3) Strictures ; {4) 
Impacted fasces. Rarely : pressure of outside tumours, chronic 
intussusception, idiopathic dilatation of colon. 

* By general agreement, the sequela: of external henu's are not included in the term 
‘intestinal ohstruction.’ 
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Intestinal Obstruction, continued. 


SYMPTOMATOLOGY. 

/ 

General Symptoms. — ( 

A. ACUTE INTESTINAL OBSTRUCTION.— L 

1. Abdominal Pain. — Early, often sudden, severe, at firsit 

colicky, th,en continuous. 

2. Vomiting. — Early and constant symptom ; repeated ; 

oflen copious. Character of vomit important, first stomach 
contents, then bilious, finally faecal. 

3. Constipation. — ^Absolute for faeces and flatus after few 

hours, bowel below obstruction sometimes emptying 
itself at onset. Often desire but inability to pass 
flatus. 

4. Collapse. — Shock at onset progressing to collapse ; face 

pale and pinched ; low temperature, rapid feeble pulse, 
cold sweat, dry tongue, and thirst. May be hiccup. 

5. Abdomen. — ^In early stage, little chainge ; moderate 

distension, doughy feel, variable tenderness, often slight ; 
no peristalsis. Later, distension and tympanites 
(depending on cause), rigidity and extreme tenderness. 
Tumour rare, except in, special conditions. ' 

Pyrexia. — ^Usually absent. Temperature often subnormal;^ 
may rise with peritonitis, or remain low owing to collapse. 
Death. — ^In 3 to 6 days in absence of operation. In later \ 
stages, peritonitis present. 


B. CHRONIC INTESTINAL OBSTRUCTION.— Abdominal attacks 

similar to acute, but milder, and extending over a period of 
months or years : severity of symptoms varying and gradually 
advancing. 

1. Pain. — Colicky, intermittent. 

2. Vomiting. — Slight or absent, may follow food. Not 

faecal. 

3. General Weakness. — ^Anaemia, wasting, and ill-health. 

4. Constipation. — Partial : attacks of diarrhoea with mucus, 

from irritation of scybala above obstruction ; sometimes 
tenesmus ,' may be morning diarrhoea. 

5. Abdomen. — (i) Distended ; (ii) Visible peristalsis and coils 

of gut ; (iii) Often palpable tumour. 

Recurrent Attacks of severer obstruction, S3rmptoms 
approaching acute form, with marked visible peristalsis ; 
increasing in severity, duration, and frequency. 

C. ACUTE SUPERVENING ON CHRONIC OBSTRUCTION.— 

The s3nnptoms of acute obstruction with the history and 
abdominal signs of chronic obstruction. 

Notes on Symptoms. — ' 

VOMITING. — ^The higher the obstruction, the greater is the 
vomiting. 

F^CAL VOMITING! — Intestinal contents putrefy and thus become 
‘faecal’ above the obstruction: they are not transferred from 
below. Never consists of formed faeces. • 
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TYMPANITES. — ^Due to stoppage of blood-supply, not to blocking 
of lumen. Hence absent in gall-stone impaction and present in 
thrombosis of mesenteric arteries : marked and rapid in strangu- 
lation of large loops, more especially volvulus. In later stages 
depends on peritonitis. 

''TENDERNESS AND RIGIDITY. — ^Not present in early stages in 
acute form, except in volvulus (from distension). Is due to 
peritonitis. 

TENESMUS. — ^In colonic obstructions. 

PERISTALSIS. — Often best seen after food, or abdominal stimula- 
tion by flicking or pressure of finger-tips. 

CERTAIN SPECIAL TYPES. 

Strangulation of a Loop of Gut. 

Commonest cause of acute obstruction (35 per cent), though infre- 
quent in youth : usually in small gut. 

1, ADHESIONS, BANDS, AND APERTURES.— UsuaUy from 

former peritonitis, or result of operations. Meckel's diverti- 
culum may be adherent, usually near navel. Adhesions may 
form very rapidly, and cause obstruction within a few daj’s 
of appendicectomy and similar operations. 

2. PERITONEAL POUCHES AND INTERNAL HERNIA.— 

All rare. Strangulation in • ii) Foramen of Winslow ; (ii) Peri- 
toneal pouches. 

Diaphragmatic Hernia. 

Orifice may be : (i) Congenital ; (ii) Acquired, by stabs, crushes, 
etc. Very rare on right (owng to liver). Hernia may enter: (i) 
Pleuro-peritoneal hiatus, into pleura, e.g., 'thoracic stomach'. (2) 
(Esophageal hiatus, i.e., 'para-oesophageal hernia'. 

CONTENTS. — Stomach commonly : less often small intestine ; 
omentum, colon. 

INTERjMISSIONS and EXACERBATIONS.— Symptoms depend 
on amount of viscera in hernia and degree of obstruction, both 
of which vary. At times none, and hence no symptoms or signs. 
Acute or subacute obstruction, temporary or permanent, may 
develop mth corresponding symptoms. 

SYjMPTOMS.— 

I. Abdominal. — Pain or discomfort, flatulence, nausea, 
vomiting : often affected by position of body, also by 
food. 

- 2. Thoracic. — ^Hiccup, cough, dyspnoea : may be pain in 

left shoulder ; palpitation. 

PHYSICAL SIGNS.— 

Anterior. — Stomach resonance increased upwards. Heart may 
be displaced. 

Posterior. — ^Left base : tjonpanitic, breath-sounds and fremi- 
tus diminished. 
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Intestinal Obstruction — ^Diaphragmatic Hernia, continued. 

ACQUIRED FORM. — (i) Onset sudden ; shock and dyspnoea. 

(2) Onset gradual : as above. \ 

DIAGNOSIS. — ^From pneumothorax, eventration of diaphragm} 
occasionally intestinal and pyloric obstruction. J* 

Radiographs. — Usually conclusive, with special care in oblique 
positions. 

TREATMENT. — Operation. 


Intussusception . 

" The passing of one portion of intestine into another ” (John 
Hunter) . 

SYMPTOMS. — ^The patient is commonly a plump, well-nourished, 
healthy infant under one year, generally male. 

Onskt. — Sudden. 

Characteristics . — 

1. Abdominal Pain. — Intermittent. Infant draws up legs 

and cries during spasm. 

2. Vomiting. — At onset, then ceases. Rarely fsecal. 

3. Stools. — (i) Tenesmus ; (ii) Blood and mucus (from con- 

gestion of gut) . Bile absent after few motions : also faecal 
matter. Quantity small. Examine per rectum for pres- 
ence of tumour and blood on finger, when in doubt. 
PHYSICAL SIGNS.— , 

Abdomen. — ^In early stages appears normal, no distension 
palpation often induces spasm. 

Tumour. — Sausage-shaped, diameter one inch, length variable ; 
in course of colon ; often near left costal margin. Present 
in 70 per cent. 

DIAGNOSIS. — ^Usually easy on symptoms. Diagnose from colitis. 
AJso anaphylactoid purpura, rare (may coexist). 

Chronic Intussusception. — Usually adults or old persons : from 
invagination of malignant or polypoid growth. T3rpe usually 
colic or ileal. 


SYMPTOMS. — Chronic obstruction, recurrent irregular attacks of 
colic and vomiting with bloody diarrhoea or constipation. May 
be visible peristalsis and dilatation above obstruction. Tumour 
often palpable. Per rectum, sphincter relaxed. Onset may be 
acute, subsiding into chronic. Radiographs : Barium enema 
may show lesion. 

TERMINATION. — (1) Acute obstruction ; (2) Perforation ; (3) 

Occasionally presents at rectum. 

DURATION. — A month to a year or more. Diagnosis rarely made. 


Volvulus. • 

A twist of a loop of gut. Due to an abnormally long loop with a ' 
long, narrow mesenteric pedicle : twists on long axis, or rarely about 
another loop ; chronic constipation also a factor. Sites : (i) Sigmoid 
50 per cent : (2) Caecum ; (3) Occasionally small intestine and other 
positions. 
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ETIOLOGY,— 

Age. — ^Rare under 30 years. 

Sex. — Males 70 per cent. 

Frequency. — In adults, is next to strangulation as cause of 
acute obstruction. 

SPECIAL SYMPTOMS. — (i) Abdominal distension and tympa7iUes 
early and extreme. Rapid distension is due to occlusion of blood- 
supply to large loop, and accumulation of gas. Also peritonitis 
and gangrene occur early. {2) Vomiting usually late. 

Impacted Faeces. 

(See Dilatation of the Colon, p. 484.) Faeces accumulate in colon ; 
associated with atony of muscular wall ; distention may be enormous. 
Occurs at any age, especially elderly females. Common cause of 
chronic obstruction ; never acute initially. 

Gall-stones. 

Rare cause of acute obstruction, but mortality high ; never chronic. 

ETIOLOGY, — (i) Age and sex : stout elderly females. (2) 
Previous history ; colicky attacks, vomiting and dyspepsia ; 
occasionally but rarely jaundice. 

PATH OF STONE. — To cause obstruction stone must have 
diameter of one inch. Usually ulcerates into duodenum through 
adherent gall-bladder (if into colon, stone can be passed). Passage 
through bile-ducts is recorded. 

SITE OF OBSTRUCTION.— Near ileocaecal valve. 

SPECIAL SYMPTOMS. — (i) Vomiting constant, copious, and early 
fescal, owing to high obstruction. (2) Symptoms intermit, with 
passage of fasces and flatus. (3) Shock slight at first, as mesente^ 
not affected : collapse about fourth day. Rarely lodges in 
duodenum, with vomiting of enormous quantities. 

Mortality from operation high, owing to age and lateness of 
diagnosis and operation, due to intermission of symptoms. 

Paralytic Ileus. 

Paralysis of muscular walls may follow any abdominal shock, 
viz., abdominal operations and injuries, peritonitis, embolus or 
thrombosis of mesenteric arteries, rarely paracentesis ; pneumonia, 
pleurisy, rarely heart disease. Also in hj'steria. 

Embolism of Mesenteric Arteries. — 

SPECIAL SYMPTOMS. — Vomiting, constipation, great abdominal 
distension, occurring ■with heart disease ; rarely melsena. Perito- 
nitis and gangrene early from povertj' of anastomosis. 

DIAGNOSIS OF ACUTE OBSTRUCTION. 

Diagnosis may be difficult, since stimulation of the abdominal 
sympathetic produces similar results whatever the cause ma}’ be. 
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Intestinal Obstruction — Diagnosis, continued. 

Other Conditions Simulating Obstruction.— 

1. ORGANIC OBSTRUCTIONS, i.e., EXTERNAL HERNLE.-J- 

Examine the various rings. L 

2. PERITONITIS. — Especially appendicitis, also ruptured pe^tfe" 

ulcer. Note : (a) Abdomen rigid, tender, and early distended ; 
(6) Vomiting, amount small* and never distinctly fascal ; 
(c) Pyrexia. 

3. GASTRO-INTESTINAL IRRITATION. — Acute enteritis. 

Generally distinguished by diarrhoea. From intussusception 
by less sudden onset, bile in stools, no tumour. 

4. SENSORY STIMULATION OF ABDOMINAL SYMPA- 

THETIC AND ALLIED CONDITIONS.— Renal and biUary 
calculi ; movable kidney (Dietl’s crises) ; twisted ovarian 
tumour (previous or palpable tumour) ; torsion of testis (one 
testis absent). Rarely, embolism or thrombosis of mesenteric 
arteries, i.e., condition of paralytic ileus. 

5. ACUTE H.EMORRHAGIC PANCREATITIS.— Note ; Very 

rapid cbllapse, feeble pulse, and distension high in abdomen ; 
constipation not absolute. 

6. CONDITIONS ASSOCIATED WITH CONSTIPATION AND 

SOMETIMES VOMITING. — ^Include : (i) Enteric, occasionally 
pneumonia ; (ii) Tabetic crises ; (iii) Lead colic ; (iv) Ursemia ; ^ 
(v) Cancer of stomach (vomiting, tumour, and constipation). 
Note : {a) Vomiting not fascal ; (6) Constipation not absolute ; 
(c) No shock. 

Site of the Obstruction. 

SMALL INTESTINE. — (i) Vomiting early, copious, and faecal ; 
(2) Distension central, parallel peristaltic coils, 'ladder pattern’ 
(especially if near caecum) ; (3) Symptoms acute, rapid collapse. 
LARGE INTESTINE. — (i) Vomiting later ; (2) Distension and 
peristalsis may be in line of colon ; (3) Tenesmus, passage of blood 
and mucus, suggest colon ; (4) Course and collapse often slower. 

Nature of the Obstruction. — Often impossible to decide. 

IN INFANTS. — ^Nearly always intussusception. 

STRANGULATION BY BANDS, ETC. — Previous operation and 
attacks. 

VOLVULUS. — ^Elderly males in previous good health ; rapid 
extreme abdominal distension ; vomiting later. 

TUMOURS. — Previous history of wasting ; presence of tumour ; 
peristalsis. 

GALL-STONES. — ^Elderly females ; previous colic ; early copious 
vomiting, but collapse slower. 

P.®CAL OBSTRUCTION. — Fseces often palpable per recti'm^ 
colonic distension. > ' 

EXAMINATION. — ^Note : (i) Hernial rings ; (2) The rectum for \ 
tumour, ballooning, and relaxation of sphincter ; (3) Vagina ; \ 
(4) In chronic cases, radiography. 


* It has been said that a patient with intestinal obstruction vomits into a basin, and with 

peritonitis into a soap dish. 
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TREATMENT. 

Acute Obstruction. — Operation %vithout delay. 

Chronic Obstruction. — Immediate operation except in the case 
of facal impaction. 

'E®CAL IMPACTION. — Remove if possible per rectum. Warm 
olive-oil enema followed by soap and water, then remove with 
spoon. ^ Repeated enemata, and careful abdominal massage. 
Operative treatment gives poor results (removal of mass through 
incised gut). 


X. CONSTIPATION. 

Delay in evacuation of faeces. Motions less frequently than once in 
forty-eight hours constitute constipation. 

Note. — ]\luch apparent and self-diagnosed constipation is due to 
erroneous use of aperients. Before accepting diagnosis, stop all 
aperients and observe results : great improvement or suiBcient 
motions may follow. Many subjects — e.g., of visceroptotic tj-pe — 
are at maximum health Avith about five motions weekly ; constant 
attempts wth aperients to produce traditional daily motion arc more 
harmful ; such persons should attempt a daily motion, but should 
not take aperients to obtain it. 

^'Etiology. — ^Thc principal factors in peristalsis and in evacuation of 
faces are : (i) Abdominal muscles and diaphragm ; (z) Intestinal 
wall, both muscle and mucous membrane, and reficx nervous 
mechanism; ,(3) Intestinal contents. In 'organic constipation' 
another factor exists : (4) Obstruction to intestinal contents. 
The causes of constipation are numerous. They may be classified 
as : [A) General causes ; (E) Local causes, involving mainly one 
of the above factors. Some overlapping occurs. 

The small intestine is not an appreciable factor. 

A. General Causes. — 

HEREDITY. — Not uncommon in families. 

SEDENTARY LIFE. 

. NEGLECT OF CALL OF NATURE.— Attempt at a motion should 
be made regularlj'- daily at same hour, even in absence of obvious 
call. Is partly a conditioned reflex. 

VARIOUS DEBILITATING CONDITIONS— e.g., (i) Fevers; 

(u) Anaemia; (iii) Neurasthenia {see also Visceroptosis, p. 482). 

SENILITY. 

DRUG HABITS. — Especially morphia. 

HYSTERICAL CONSTIPATION. 

'Jb. Local Causes. — 

I. WEAKNESS OF VOLUNTARY MUSCLES (abdominal and 
diaphragm). — ^Action of these : (a) Contractions stimulate 

peristalsis of gut; (6) Contraction during defecation raises 
intra-abdominal pressure. Chronic relaxation allows distension 
and debility of viscera. 
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Constipation — Local Causes, continued 

The weakness may be associated with : (i) Obesity ; (ii) 
Repeated pregnancies ; (iii) Sedentary life ; (iv) Viscero- 
ptosis ; (v) Chronic emphysema (diaphragm fixed) ; (vi) 
Senility; (vii) Ruptured perineum (levator ani). 

2. AFFECTIONS OF THE INTESTINAL WALL AND NERVOUS ' 

MECHANISM.— 

After Diarrhoea and Purgatives, — Reflex from mucous 
membrane deficient ; also increased absorption of fluid. 

Diseases of Stomach. — Impaired normal stimulus of 
gastro-colic reflex. 

Atony of Colon. — Results from prolonged constipation {see 
Hirschsprung’s Disease, p. 485). 

Nervous Mechanism. — Stimulation of the sympathetic 
system (inferior hsemorrhoidal plexus) inhibits peristalsis, 
i.e., ileits follows. 

Lead. — Acts on sympathetic, and also on vagus, causing 
spasm. 

Enterospasm, — Spasm of portion of intestine, especially 
sigmoid flexure. Usually with : (i) Ulcerative or muco- 
membranous colitis ; (ii) Neuroses. Spasm simultaneously 
of anus often causes ribbon-shaped faeces. 

3. CHARACTER OF INTESTINAL CONTENTS.— 

Dietetic. — ^Numerous factors, e.g. : (i) Diet unstimulatinj^ 
deficient in articles leaving a residue ; also in salts causing j 
peristalsis, e.g., vegetables, fruit, (ii) Diet insufficient : 
starvation, (iii) Fluid insufficient, 

• Over-absorption in Intestine. — ‘Greedy colon'. Digestion 
and absorption of fluid may be excessive. 

4. OBSTRUCTION TO INTESTINAL CONTENTS.— Practically 

identical with causes of intestinal obstruction. 


Note . — ^The theory of intestinal stasis due to ‘kinks’ is now com- 
pletely abandoned. 

Types of Constipation. — Constipation — viz., reduction in number 
of motions — may be due to : (i) Slow passage through intestines 
to rectum ; (2) Delay and difficulty in emptying rectum 

(‘dyschezia'). Normal rate of passage through intestine is : 
From ingestion of food to caecum 4J hours, hepatic flexure 
6^ hours, splenic flexure g hours, enters pelvic colon 12 hours, 
enters rectum 18 hours. In group (i) delay is in colon, the 
rectum being normally empty : delay in passage through small 
intestine is rare in constipation except with weak abdominal 
muscles. In group (2) passage to pelvic colon is normal or at , 
increased rate. The delay is in emptying rectum, which constantly j 
contains hard faeces. In this group, when uncomplicated, pufgj^- 
tives are of little use and enemata axe indicated. The factori< 
of both groups not uncommonly coexist (Hurst). 1 

Symptoms.— General moderate depression of functions. Health \ 
often fair %vith chronic constipation. ^ 

APPEARANCE. — Complexion muddy, conjunctivae stained ; slight 
icteric tint not uncommon. 
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ALIMENTARY SYSTEM. — ^Tongue furred, appetite poor, breath 
often heavy. 


, EVACUATIONS. — -Infrequent, insufficient, hard, and often scyba- 
j lous ; much straining ; mucus common. 

■*^TDIARRHQiA. — A ttacks not uncommon, from irritation of scybala. 
Rarely in very severe constipation (dilatation of colon) mass of 
faeces may canalize, and diarrhoea, with small motions, result. 


GENERAL SYMPTOMS. — Include ; Lassitude, lack of concen- 
tration, mental depression, vertigo, headache, and sleeplessness 
(especially with full rectum). 


ABDOMEN. — Either normal, retracted, or distended. Distension 
usually from gas. Large masses of faces may be palpable. 
Characteristics of these ; movable, and diminish after encmata, 
rarely pit on pressure ; site, very rare above splenic flexure, 
extremely rare in cacum. 

RECTUM. — ^Usually contains hard faces. May be empty. 

PAIN. — ^Results from : (i) Irregular intestinal contractions ; (2) 
Pressure on nerves : (a) Front of left thigh, from pressure on 
anterior crural nerve ; (i) Back of thigh or hip-joint (twig 
from 3rd sacral), from rectum pressing on 3rd, 4th, or 5th sacral 
neiA'es. 


Sequelae, Complications, and Remote effects. — These occur as 
a result of : — 

1. GENERAL ILL-HEALTH. — ^Boils, acne, anamia, etc. 

2. RISE OF INTRA-ABDOMINAL PRESSURE.-— Hernia, hamor- 

rhoids, apoplexy, palpitation. From straining. 

3. IRRITATION OF INTESTINAL MUCOUS MEMBR.\NE.— 

Diverticulitis and perisigmoiditis. 

4. ACCUMULATION OF FiECES. — Dilatation of intestines, in 

ultimate form as Hirschsprung’s disease. Possibly volvulus. 

Nocturnal emissions. 

Numerous conditions have some association, e.g., gall-stones, 
muco-membranous colitis. Relation of appendicitis is doubt- 
ful. Rupture of gut while straining is cxcecdingl}' rare. 

Diagnosis. — Self-diagnosis must not be accepted. Consider sym- 
ptoms, signs, use of aperients, and effect of omission. Radio- 
graphs always valuable. Time in passage through intestine also 
found by giving charcoal and noting interval before appearance. 
Organic causes of constipation must be excluded. 

Treatment. — 

GENERAL PRINCIPLES.— (i) Daily motion to be attempted 
at regular hour. (2) Missing motion for one day is not reason 
for taking or increasing dose of aperient. (3) Aperients to be 
reduced to minimum. (4) Remedial abdominal exercises : 
massage alone of little value. 

DIETETIC. — A sufficient mixed diet containing residue (cellulose) 
and salts. Excessive roughage inadvisable. 

Special Articles. — Porridge, wholemeal bread ; fruit of most 
kinds, apples, prunes, figs, oranges ; vegetables. 
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Constipation — Treatment, continued. 

Fluids. — Glass of water half an hour before meals, especially 
breakfast. Fluid, 2^ to 3 pints daily. 5 

APERIENTS. — ^When unavoidable, small daily dose is be^t^ 
measure : not to be increased for missing occasional motion,/ ' 

Liquid Paraffin. — Keeps motions soft. May cause flatulence : 
occasionally seepage occurs. 

' , Agar-agar : Many good preparations. Salts : In small 
' daily doses. Senna : Infusion of pods. Psyllium Seeds. 
ENEMATA.— 

Glycerin Enema (§j with equal volume of warm water). — 
Give when morning motion due ; often valuable when omitting 
aperients ; amount gradually reduced ; harmless. 

Olive Oil (§iv-vi). — In severe dyschezia ; inject overnight; 
soap-and-water enema may be given in morning. 

SoAP-AND-WATER Enema. — For acute or occasional constipation. 
PJombifires douches and colonic washes should not be used 
for simple constipation. 


XI. VISCEROPTOSIS. 

{Enteroptosis. Splanchnoptosis. GUnard's Disease.) 

A condition characterized by abnormal descent and mobility of 
the abdominal contents, accompanied either by irregular symptoms, 
often neurasthenic, or by none at all. Becoming rare. 

Varieties. — ^Two groups occur : — 

1. 'PENDULOUS BELLIES’. — Condition follows repeated preg- 

nancies, or ascites. May be no symptoms, or constipation and 
vague dyspepsia, but no ancillary neurasthenia. Abdominal 
belt and simple remedies usually sufficient. Not further 
referred to in this section. 

2. ‘VIRGINAL TYPE’. — Occurs in younger persons, usually thin, 

with long chest and abdomen, thoracic breathing, low blood- 
pressure, and general ‘hypotonic diathesis’. Commoner in 
women : but occurs also in men, sometimes with apparently 
good physique. 

Pathogenesis. — ^The muscles of the abdominal wall and pelvic floor 
by their tone normally maintain the intra-abdominal pressure 
which holds the viscera in position. Weakness of these muscles, 
resulting in fall of the intra-abdominal pressure, is the essential 
■factor in production of visceroptosis. Weakness and atony ofj 
visceral muscles also result in dilatation of viscera, and"&i^ 
development of visceroptosis. V 

SUBSIDIARY FACTORS (often claimed as primary cause). — \ 
Include : (i) Abnormal descent of diaphragm. Diaphragm is low, 
in position of complete inspiration. {2) Condition of suspensory 
ligaments. These normally do not support the viscera but keep 
them in their relative positions ; in visceroptosis, they are dragged 
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upon and produce discomfort. (3) Loss of fat often blamed, but 
many subjects have always been thin. (4) Erect posture of man 
and sedentary habits of women. 

cirase of Symptoms. — Little understood, (i) Abdominal s}nnptoms : 

N.due to disturbance of function ; not accounted for by position 
of viscera. {2) Neurasthenic and vasomotor s3rmptoms. 
Abdominal muscles form part of mechanism for maintaining 
blood-pressure constant wth changes of posture. If mechanism 
deficient, blood stagnates in the splanchnic vessels and subjects 
“ bleed into their own abdomen ”, especially when assuming 
erect posture from lying ; hence symptoms of vasomotor disturb- 
ances. Immobility of diaphragm assists this stagnation and also 
produces dyspnoea. (3) Constipation is due to weakness of 
muscles and not to ‘lanks' {see Constipation). 

Symptoms. — May be grouped as : — 

a. Neurasthenia and General Debility.^ — Lassitude, pains 

in back and elsewhere. Exhaustion, lack of concentration. 

b. Abdominal Symptoms. — Abdominal discomfort and fullness. 

Dragging sensation, eased by lying down. Flatulence 
and flatus. Anorexia. Constipation. 

c. Circulatory and Vasomotor. — Faintness, flushing, palpita- 

tion, abdominal throbbing : especially on changes of 
posture. Also dyspnoea. 

PHYSICAL SIGNS IN ABDOMEN.— WaU thin. Muscles lax. 
Divergence of recti common. Pulsation marked. Stomach 
splash still present 4 hours after meals. Abnormal mobility and 
low position of various viscera. 

Special Organs. — Note : Undue attention must not be paid to the 
condition of separate organs. 

GASTROPTOSIS.— See p. 424. 

COLOPTOSIS. — Often present ivithout symptoms. Prolapse of 
colon, especially transverse. Some descent of hepatic flexure, 
but little of splenic flexure. Redundant loops in descending 
colon. 

Radiographs. — Transverse colon often droops into pelvis. 
At splenic flexure a V-shaped loop appears ip antero-lateral 
position, but more lateral position shows that no sharp kink 
is present. 

NEPHROPTOSIS. — Usually present in visceroptosis. {See Mov- 
able Kidney.) 

ifc^-DIAPHRAGM. — In position of maximum inspiration. Movements 

' slight. 

LIVER. — ^Displacement not so common. Oiving to peritoneal 
attachments, liver tends to rotate, anterior inferior edge moving 
backwards and obscuring displacement. This rotation brings 

■ gall-bladder almost vertical instead of at an angle of 45° ; traction 
of prolapsed duodenum further impedes passage of bile. 
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Visceroptosis — Special Organs, contimted. 

VARIOUS. — (i) Pylorus is freely movable and can easily descend. 
Second part of duodenum is less movable, but may descend ^to 
some extent. (2) Pancreas and root of mesentery may fall ome 
to two inches. (3) Prolapse of pelvic viscera is very commpiny 
present. (4) Descent of spleen is rarely sufficient to be palpable, - 
but occasionaJly extreme, (5) Heart may descend. 

Treatment. — ^The patient must be viewed as a whole, mentally and 
physically, and attention must not be riveted on a single organ. 
Indications are to treat the neurosis, to strengthen the abdominal 
muscles, and rest those overstrained. Sedatives — e.g., bromides, 
luminal — often indicated. 

1. REST. — ^If neurasthenia is prominent, treat as such, with rest in 

bed and if necessary Weir-Mitchell treatment. In lesser grades, 
rest one hour after meals, especially lying on right side. 

2. MECHANICAL SUPPORT. — ^Abdominal belt, affording pressure 

below the umbilicus ; apply when l3dng down. 

3. EXERCISES. — -Of very great importance. Specially designed 

exercises to raise diaphragm and strengthen abdominal muscles. 

4. DIET. — ^As in Atonic Stomach [see p. 425). 

5. CONSTIPATION. — ^As in Atonic Stomach [see p. 426). 

Surgical Treatment. — ^No operation should be performed in this group 

for fixing dropped viscera. Results of the simpler operations are A 
bad, and of the severer operations often tragic. This type 
welcomes operations and drifts readily from one to another. 
Appendicectomy is frequently performed on account of the vague 
dyspepsia and the possibility that the appendix is the cause : 
much less harm is done by leaving in situ an occasional chronic 
appendix than by starting these subjects on a career of operations. 

XII. DILATATION OF THE COLON. 

Occurs in four forms, depending on the cause : — 

1. GASEOUS (TYMPANITES). — ^Common, rapid and temporary, 

painful. No obstruction necessary. Small intestine also 
usually affected. In acute abdominal and certain febrile 
conditions it may be extreme, affecting heart and lungs. [See 
Tympanites, p, 454.) 

2. F^CAL CONCRETIONS. — Common. Usually aged females, 

especially insane. Often stony consistency. Colon thin, no mus- 
cular hypertrophy. Sequelee : chronic and acute obstruction, / 
ulceration, perforation, colitis. Foreign bodies extremely rar^ 
in colon. [See Constipation and Intestinal OssTRUCTiQjj/ji 

3. ORGANIC OBSTRUCTION. — ^Usually carcinoma. Colon m^"/ 

almost fill abdomen : muscular hypertrophy (mainly circular- 
fibres) and dilatation. Sequela : obstruction, ulceration, 
perforation, colitis. [See Intestinal Obstruction.) ' 

4. IDIOPATHIC DILATATION OF COLON (HIRSCHSPRUNG'S 

DISEASE). — See p. 485. 
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HIRSCHSPRUNG’S DISEASE. 

(Megalocolcm.) 

j Dilatation and hypertrophy of colon without organic obstruction. 

X^ology. — (i) In children and adolescents — 5 males to i female ; 
(a) In adults. 

Note. — ^Title 'Hirschsprung’s disease’ usually confined to children. 

Morbid Anatomy. — ^Dilatation of part or whole of colon : often 
enormous, wiih twisted coils, may fill abdomen. Site : Descend- 
ing and pelvic colon most afiect^ ; often whole colon. Rectum 
in children often escapes or only slightly affected (but may 
dilate with enema). Muscular hypertrophy of circular and longi- 
tudinal layers. Colonic contents of muddy consistency with hard 
concretions. In chronic cases infiammation of colon. No 
evidence of obstruction. Small intestine collapsed. 

Pathogenesis. — ^Uncertain. The two age-groups may be different. 
Theories : — 

1. DISORDER OF NEURO-MUSCULAR MECHANISM, control- 

ling colon and rectum ; whence failure to relax when colon 
contracts. Generally accepted, but site of difficulty uncertain, 
viz. : (a) If at anal sphincter, rectum should dilate ; (6) No 
pelvi-rectal sphincter has been established ; (c) Disorder may 
be segmental in colon. 

2. CCELIAC DISEASE. — Cause of few younger cases. 

Mode of Onset. — Constipation and abdominal distension may be 
noted from infancy, or childhood. In adults, symptoms may 
be slight. 

Symptoms. — Characteristic : — 

1. CONSTIPATION. 

2. PROGRESSIVE DISTENSION OF ABDOMEN. 

3. PAIN. — ^Attacks of pain, increasing with distension. Vomiting 

not marked, often absent. Due to partial obstruction. 

4. STOOLS. — Soft, with few scybala. 

5. DIARRHCEA. — Gives temporary relief, with reduction of abdomen. 

6. GENERAL CONDITION. — Often good : may be thin. Rarely 

dyspnoea and palpitation from pressure on diaphragm. 


Physical Signs. — 

ABDOMEN. — Great enlargement : colon may be visible in left 
and upper abdomen ; during attacks of colic, may be visible 
coils and peristalsis. 

DIAPHRAGM. — Left dome very high. 

RECTUM. — ^May contain stony concretion, or scybala, or soft mass. 


X^agnosis. — Usually simple : 
■*’ character of stools ; (3) 


/ 


(i) Age; (2) Constipation, and 
(3) Progressive distension. Radiographs 
with barium meal and enema confirm. 

Progress and Prognosis. — Progresses, in absence of treatment, 
to acute obstruction or perforation, or to malnutrition. Children _ 
untreated rarely survive to adult life. With medical treatment, 
reasonable health obtained. 



486 DISEASES OF THE DIGESTIVE SYSTEM 


Hirschsprung’s Disease, continued. 

Treatment. — 

1. MEDICAL. — Indication is to keep the colon empty. If it is 

full, empty with enemata. When colon has been emptie^j 
(i) Colonic wash daily ; (ii) Massage to abdomen, and gen^i 
treatment of chronic constipation ; (iii) Liquid paraffin. Avoid 
all aperients. 

It is necessary to maintain the treatment for a period of 
several years. Coeliac disease must be remembered. 

2. RESECTION OF COLON.— High mortality. Other portions 

enlarge subsequently. 

3. OPERATIONS ON SYMPATHETIC NERVE-SUPPLY.— The 

immediate results claimed to be good. Unnecessary in view 
of good results of medical treatment. 

XIII. DIVERTICULITIS. 

As a clinical term, this applies to pathological processes resulting 

from acquired false diverticula of the colon and rectum. 

Etiology. — Age : middle age or later. Males commoner than females. 

IMEorbid Anatomy. — Size of cavity smal^, up to a French bean ; 
aperture often minute. Usually multiple, may be humerou§.^ 
Site : Great majority in descending colon, especially sigmoid 
flexure ; sometimes scattered throughout colon ; occasionally 
localized in other sites, e.g., caecum. Origin usually opposite 
the appendices epiploicse, which they tend to enter. As lumen 
enlarges, apex curves backwards towards the attachment of the 
mesentery. When small, diverticulum is ‘false’, i.e., has all 
layers of intestine including muscular ; on enlarging, it loses the 
muscular layer ; mucous membrane usually atrophies. 

Pathogenesis. — Chronic constipation is most important factor. 
Usually but not always stout subjects. 

Diverticulosis. — Diverticula are often present without symptoms 
(sho'wn by radiographs) : diverticulosis. Symptoms result from 
inflammation of these : diverticulitis. 

Symptomatology. — Very varied. Constipation increases. Blood 
in motions very rare. Diverticulum tends to enlarge, to contain 
faecal matter, and to undergo and to produce various secondary 
processes on which the symptoms depend. These secondary 
processes result from various, grades of inflammation, and may 
be combined in various manners. The principal results are : — 

I. ACUTE DIVERTICULITIS AND INFLAMMATORY DIS- y 
' TURBANCES. — Due to ulceration and perforation. CommofiBS^fi 
t3q)e. Symptoms : Pain, tenderness, and rigidity in left lower) ■ 
quadrant, with or without a tumour. Bladder symptoms notV 
uncornmon. Closely resembles appendicitis, but on left side, | 
and similarly may be acute, subacute, recurrent, or chronic. 
Localized abscess formation not uncommon, with fever and 
leucocytosis. Symptoms may be referred to pelvic organs. 


THE INTESTINES 


487 


especially in females, suggesting tubo-ovarian disease. Perfora- 
tion may occur but is rare, owing to adhesions and trackiag 
of diverticulum towards mesenteric attachment. Onset of 
acute symptoms may be sudden, and follow trauma, e.g., 
straining at stool, enema, sudden exertion. Other sequelae 
^ below may develop subsequently. 

2. ADHESIONS TO VARIOUS STRUCTURES.— Results may 

be : (i) Various va^e pains and constipation ; vesical and 
pelvic syndromes, (ii) Fistula, due to adhesions to organs and 
perforation ; diverticulitis is commonest cause of vesicocolic 
fistula (commoner than cancer), and operation is often succsss- 
ful. (iii) Acute intestinal obstruction by bands or kinks, (iv) 

3. PERIDIVERTICULAR FIBROUS HYPERPLASIA (chronic 

diverticulitis). — ^From leakage of toxins or bacteria through 
walls. The fibrous tissue may be an inch or more in thickness ; 
firm tumour forms ; general results resemble cancer. Contrac- 
tion of fibrous tissue stenoses the gut. producing chronic 
obstruction. Chronic proliferative peritonitis may develop, 
result resembling 'tuberculous caecal tumour'. 

Cancer may develop in the tumour, but no abnormal frequency. 
Tumours are present in 30 per cent of all forms, and tend to vary 
in size from time to time. 

Diagnosis. — Diverticulitis is a possibility in all patients over 
middle age with inflammatory troubles in left lower quadrant, 
in all cases suggesting carcinoma of colon, and in vesico- 
intestinal fistulas ; it must be excluded before deciding that the 
condition is inoperable. Radiographs are often decisive. 
Diagnosis from Carcinoma. — (i) Absence of wasting and 
cachexia — patients usually stout; (2) Long histo:^ of 
abdominal pain in left lower quadrant; (3) PersistOTt 
absence of blood from stools; (4) Radiographs; (5) Sig- 
moidoscopy negative ; (6) Pyrexia and leucocytosis may 
be present. 

Treatment. — 

MEDICAL TREATMENT. — Bed in inflammatory stages. Indica- 
tion is to keep colon empty. Warm olive oil enema, 4 to 6 ounces, 
in acute stage. Colonic washes: daily at onset, later tudce 
weekly regularly. Liquid paraffin : no aperients. 

Diet, — Ordinary mixed. 

SURGICAL TREATMENT.— For complications. 

XIV. CARCINOMA OP THE COLON. 
'Etiology. — 

age. — ^U sually over 40 years. Rectal neoplasms more variable. 
SEXES. — ^About equal. 

Morbid Anatomy. — Columnar-cefl carcinoma : in proximal colon, 
often 'cauliflower' type, fungating early ; in distal colon, aimular 
gro^vths causing obstruction. 
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Carcinoma of the Colon — ^Morbid Anatomy, continued. 

METASTASES. — ^Not common until late stages, except from 
rectum. i 

SITE. — ^Pelvi-rectal flexure and rectum : 55 per cent. Splenia 
flexure : 15 per cent. Transverse colon : 8 per cent. Hepa^<F ^ 
flexure : 10 per cent. Caecum : 12 per cent. 


Mode of Production of Symptoms. — ^Due to : — 

1. Effect of foreign body in wall. Causes Increased peristalsis, 

resulting in diarrhoea. 

2. Effect of fungating mass. Mucus, blood, and septic matter 

from surface of ulcer. 

3. Effect of constriction. Obstruction causing : colicky pain, 

constipation, secretion from retained faeces. Later : visible 
peristalsis. 

Note . — ^The resulting symptoms vary according to site of growth. 


Initial and General Symptoms. — Often vague, attracting little 
attention. Discomfort in lower abdomen : pain rarely prominent. 
Loss of weight (often unobserved). Appetite usually diminished ; 
may be good even with loss of weight. Anaemia usual. Cachexia 
slight. 

CHARACTERISTIC MANIFESTATION.— Change in habit ofv 
bowels. May be : (i) Increasing constipation ; (2) Increasing 
looseness, i.e., aperients no longer necessary, progressing to 
diarrhoea, true or spurious ; (3) Alternate constipation and 

diarrhoea. 
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Caecum. — ^Usually cauliflower growth : constipation and obstruction 
rare. Symptoms : — 

1. Tumour palpable : in 70 per cent. 

2. Diarrhoea common : not usually alternating with constipa- 

tion. Motions not characteristic. 

3. Discomfort at site. Loss of weight and anaemia may be 

marked. 


Hepatic Flexure. — ^As caecum. Stools may contain obvious blood. 

Transverse Colon. — Growth may be cauliflower or annular. If 
obstruction, pain may be on right side and caecum distended. 
Diarrhoea or constipation. Tumour may be palpable. 

Splenic Flexure. — Obstruction early. Tumour not palpable. Pain 
local and also on right side if caecum distended. Alternating 
constipation and diarrhoea. 

Felvi-rectal Flexure. — Symptoms : — 

1. Obstruction early : from annular growth and retained faeces^, 

Colic, colonic distension. 

2. Bowels: (a) Increasing constipation: 60 per cent. (6) Diar- 

rhoea, either true or spurious — ^viz., frequent call with passage 
of mucus, blood, secretion from growth or retained faeces or flatus 
only : often in early morning. May alternate with constipation. 
Gross haemorrhage unusual. 
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3. Tumour : Palpable in 25 per cent (often due to faecal retention). 

Often impalpable by rectum in early stages. 

4. Discomfort in left side. 

; 5. Rectum usually ballooned. 

.ii^lagnosis. — From_ colitis, diverticulitis, polyposis. On right side, 
from appendicitis, ileitis, tuberculosis, actinomycosis. 

RADIOGRAPHS. — Barium enema usually diagnostic. 

SIGAIOIDOSCOPy. — In doubtful cases. 

Treatment. — Operative. Comparative rarity of metastases and 
glandular involvement give relatively favourable prognosis. 

XV. REGIONAL ILEITIS. 

(Crohn's Disease.) 

A localized chronic inflammatory lesion of the ileum of unknown 

origin progressing to fibrosis. 

Etiology. — Age : 4 to 40 years : mainly young adult males. 

Morbid Anatomy. — Site : Terminal ileum most commonly affected, 
usually few inches ; extends to csecum, maximum at ileocaecal 
valve. All coats of ileum involved, is thick, cedematous, and 
rigid ; mucous membrane inflamed and ulcerated. Progresses to : 
(a) fibrosis, causing obstruction ; (b) adhesion of coils, with 
fistulas (may open on surface) ; (c) mesentery thickened ; (d) 
lymphatic glands enlarged. Never becomes malignant. Micro- 
scopic : Chronic infiammation, giant cells ; no tubercle bacilli. 

Symptoms. — ^Due to ulceration and obstruction. 

GENERAL. — ^Loss of weight. Anaemia. Anorexia. May be poly- 
nucleosis. 

ABDOMINAL. — Progressive attacks of colicky pain in right lower 
quadrant. Diarrhoea and vomiting may occur; constipation 
between attacks. Tumour : Sausage-shaped in right iliac fossa. 
Abdomen : Central distension. Stools : Occult blood. 

RADIOGRAPHS. — (1) Small intestine : distended loops. {2) 
Filling defect, proximal to caecum. {2) ’String sign’: narrow 
shadow through filling defect. Enema : may run through into 
ileum. 

Diagnosis. — From appendicitis, caircinoma, ileocaecal tuberculosis, 
actinomycosis. 

Treatment.— Excision of affected intestine. Prognosis good. 

XVI. POLYPOSIS OP THE COLON. 

f Polyposis of the colon may be: (i) Solitary polyp: common. 

I (2) Generalized polyposis, rare : (a) Congenital (and may be familial) : 

innumerable polypoid adenomata, in children and adolescents. (6) 

Chronic ulcerative colitis. (3) Bilharzia and rarely other parasitic 

infections. 
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Polyposis of the Colon, continued. 

Symptoms. — 

I. DIARRHCEA. — Either from irregular peristalsis or result df 
secondary infection. * 

• 2. RECTAL HAEMORRHAGE. — ^Bright red blood. ^ 

Either of above may be sole symptom. 

Sequelee. — 

1. Anaemia and malnutrition. Infantilism may develop. 

2. Intussusception. 

3. Neoplasm. Frequent in generalized type. 

Diagnosis. — ^By rectal examination and sigmoidoscopy. 

RADIOGRAPHS. — Rounded semi-translucent areas. 

Treatment. — Destroy by cautery or remove affected intestine. 

XVII. LESIONS OF MECKEL’S DIVERTICULUM. 

Meckel’s diverticulum present in 2 to 3 per cent of population : 
males higher. Following lesions may occur. 

Peptic Ulceration. — Mucous membrane of distal portion may 
consist of ectopic epithelium resembling fundus of stomach with- 
oxyntic cells secreting gastric juice. Ulceration is in basal, part, 
lined with intestinal mucosa. Usually no fain or symptoms. 
Manifestations : — 

1. HEIMORRHAGE. — Sudden and severe. Rectal haemorrhage 

may be bright, usually melaena. 

2. PERFORATION. 

Acute Intestinal ObstrucUon. — ^Diverticulum may be adherent to 
any site and cause obstruction. In infancy or early childhood. 

Intussusception. — Subacute or jchronic ; vomiting severe ; rectal 
haemorrhage moderate. From infancy to adult life. 

Acute Diverticulitis. — Resembles appendicitis, but more central. 

XVIII. CCBLIAC DISEASE AND IDIOPATHIC 
STEATORRHCEA. 

A condition associated with deficient absorption of fat frorq the 
intestines, resulting in sequelae from defective metabolism of fat, 
calcium, and vitamins, and in passage of stools containing excess of 
fat. 

Note. — Knowledge of this group has extended rapidly recertt 43 yj 
including recognition of : — 

1. Occurrence of {a) mild forms and (6) adult cases. \ 

2. Interference with calcium metabolism. Probably due to lack 'of 

abso^tion of vitamin D. Results in the various effects of calcium 
deficiency : (i) Defects of hone formation — crickets, osteomalacia' ; 

(ii) Tetany, 
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3. Interference w-ith factors governing blood formation, resulting 
in ansemia of various t37pes. Metabolism of vitamin Bj possibly 
involved in some circumstances, 
j Many questions are stiU unsettled. 
j^Sy 7 iwyms. — Gee’s coeliac affection. Coeliac, pancreatic, or mtestinal 
infantilism or rickets. Idiopathic steatorrboea of adults. Non-tropical 
sprue. 

Classification. — ^Provisional description here adopted : (i) Coeliac 
disease in children; (2) Idiopathic steatorrhma in adults. , 

1. CCELXAC DISEASE IN CBILDltEN. 

Etiology. — 

AGE. — Onset usually can be traced to early childhood, between 
I and 5 3’ears, or infancy: but often unrecognized until 5 to 
7 years. Difficulty in digesting milk often noted from earliest 
infancy. 

CLIMATE. — In all climates. Rare in Latin races. 

SEXES.— Equal. 

HEREDITY. — Considerable influence ; not fully investigated. 
S5q>hilis is not a factor. 

Pathogenesis. — ^No characteristic pathological chang^, other than 
those attributable to complications. Cause of difficulty in fat 
absorption unkno%vn. Of factors coimected with fat metabolism 
in intestine, there is no evidence of : — 

1. PANCREATIC DEFICIENCY.— Against : (a) No defect iii fat- 

splitting; (6) No true steatorrhcea — ^i.e., passage of liquid 
separated fat ; (c) No definite azotorrhoea ; (d) No changes in 
pancreas at autopsy. 

2. DEFECTIVE BILE SECRETION. 

No evidence of endocrine deficiency. 

RELATION TO SPRUE.— See Idiopathic Steatorrhcea of 
Adults, p. 494. 

Symptomatology. — 

GENERAL APPEARANCE OF CHILD.— Thin. Anore.ria. 
Emaciatioii of body in severe types ; face less affected, iluscuiar 
weakness. Development retarded ; mentality slow but not 
stupid. . 

Infantilism and lack of sexual development : in older children, 
with severe disease. 

SYMPTOMS.- Referred to three groups : — 

I. Gastro-intestinal Manifestations. — The characteristic 
feature. Due to essential error of fat absorption. 

Stools, — ^Loose, pale, and copious. Number varies J 
not exceed two or one daily. In severe cases, frothy 
and offensive: bulkiness in these often extreme. 
Exacerbations at irre^lar intervals. Aggravation mth 
any increase of fat in diet. 
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Cceliac Disease in Children — Symptomatology, contimied. 

Abdomen. — Distended : mainly from flatulence. Muscles 
lax : liver may be palpable (prolapse rather thanl 
enlargement) . I 

Megacolon. — ^May develop, especially in cases mthom^ 
frequent stools. 

Appetite poor. Vomiting if over-dieted. 

Note. — ^Many of these children dislike fat and milk foods ; 
consumption often forced by parents. 

2. Interference With Calcium and Phosphorus Meta- 

bolism. — Exhibited only in severe cases. 

а. Defective bone development. — Osteoporosis. Rickets 

(not distinguishable from ordinary rickets). 

б. Tetany. — Common in rickety cases but rare otherwise. 

3. An^emia. — See Idiopathic Steatorrhcea of Adults. 
VARIOUS FEATURES.— 

Blood-sugar Curve. — ^L ow flat curve. 

Basal Metabolic Rate. — ^Low. 

Radiographs. — Diminished density of bone. 

Gastric Juice. — Free HCl may be normal, low, or absent. 
CHARACTERS OF FAECES.— 

1. Fat. — 

a. Forms over 50 per cent (may be 70 or 80) of dried 

fsces in acute stages. In quiescent periods moderately 
or slightly increased : rises on fat or milk diet. 

b. Is mainly split, viz., fatty acids and soaps (salts of 

fatty acids) : may be 80 per cent of total fat. 

2. Bulkiness and frothiness is due to carbohydrate fermentation. 

3. Consistency and colour of stools varies with (a) amount 

and (6) nature of fat. 

CALCIUM AND PHOSPHORUS DISTURBANCES.— 

Cause. — Mainly due to deficient absorption of vitamin D 
from same cause as fat defect. Other factors : low fat diets 
are poor in calcium ; formation of unabsorbable calcium 
soaps from excessive intestinal calcium. 

Manifestations are due to hypocalcaemia. Occurs in only 
, small proportion of cceliac disease, but is common in severe 

grades. 

{See Calcium and Phosphorus Metabolism.) 

Course and Prognosis. — Condition is constitutional and long- 
continued. Course and variations of great importance. 
EXACERBATIONS. — Characteristic feature. Recurrent attacks 
of pyrexia, general malaise, and intestinal disturbance. Attacks 
of all degrees of severity and various durations. Diet at sueb j 
periods necessarily restricted, and usually little fat : hence graduaU 
improvement occurs. Often followed by administration of rich 
fat and milk diet by parents anxious for child to regain lost 
weight, and thus in time recurrence of attack. 

REMISSIONS. — Stools may appear normal, health fair, gradual 
gain in weight. 
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PERMANENT IMPROVEMENTS.— Power to absorb fat may 
increase : abdominal disturbances diminish and growth develops. 
In others, on entering puberty and dietary independence, fats 
j ^ are automatically avoided : many subjects recognize inability 
L ' to take fat throughout life. Megacolon may persist. 

NFATAL course. — ^F rom extreme wasting and exhaustion, or 
from tetany (high mortality). 

MILD AND PARTIAL FORMS. — ^Not uncommon : often over- 
looked. Recurrent irregular attacks of p3nrexia and abdominal 
discomfort. In intervals, stools practic^y normal and health 
fair. Some thin, others plump. Mentally often slow, and power 
of concentration impaired, but not stupid. Other manifestations 
slight or absent. On reaching puberty and suitable diet, may 
develop rapidly intellectually. Often precocious and ‘difficult’ : 
during attacks, listless and power of concentration impaired. 

PERSISTENCE INTO ADULT LIFE.— Manjr milder cases pass 
into adult life : condition may become recognized, ivith or without 
aggravation, as Idiopathic Steatorrhcea of Adults (q.v.). 


Diagnosis. — ^Mainly from various fatty diarrhoeas. From colitis 
by examination of stools. 

1. CONGENITAL STEATORRHCEA.— Faces : large, formed, 

well-coloured, not frequent, not offensive : occasionally, fat 
solidifies ' like butter ' : fat mainly as soaps. Formerly 
described as an 'inborn error of metabolism’ distinct from 
coeliac disease, but many cases probably identical of mild 
tjrpe. Subject needs new study. 

2. ORGANIC ABDOMINAL DISEASE.— Fatty diarrhoea, anamia, 

and glossitis may develop in certain lesions, e.g., (a) Chronic 
pancreatitis and destruction of pancreas by neoplasm or calculi; 
(6) Gastro-colic fistula, and extensive resections of intestine; 
also (c) Tuberculous obstruction of lacteals. 

3. SPRUE. 

4. MEGACOLON AND HIRSCHSPRUNG’S DISEASE.— Some, 

not all, are secondary to coeliac disease. 


Treatment. — 

GENERAL PRINCIPLES.— 

1. Low-fat Diet. 

2. Supply of Vitamin D. — As irradiated ergosterol (not fish- 

liver oil) ; or ultra-violet light. Also vitamins A, B, 
and C. 

3. If AN.1EMIA. — ^Iron and yeast. 

4. Control Starch. — If evidence of carbohydrate fermentation. 

5. Tetany and Rickets. — See Tetany and Rickets. 
LOW-FAT DIET.— 

No Ttn'llf, cream, butter, cheese, or bacon. No jjastry or fned 
food. Fat in all forms to be reduced to minimum. 
Skimmed millf : 2 pints daily. (Calcium lactate as alternative.) 
To be plentifully : Sugar, orange juice, green vegetables, 

fluids. 

To be taken as desired : Bread, meat, fish (boiled), eggs, jam. 
Note. — Aucemia and tetany need separate treatment. 
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Cceliac Disease and Idiopathic Steatorrhoea, continued. 

2. IDIOPATHIC STEATOBBHCEA OF ADULTS. 

Recognition of comparative frequency of this condition is recent!, 
and further study is necessary, both of mild and severe grades. \ 

Relation to Associated Conditions. — 

1. CCELIAC Disease. — O n careful inquiry, most cases of adult 

steatorrhoea can be traced to childhood, and are identical with 
coeliac disease. 

2. SPRUE. — (General manifestations closely similar : some common 

link, but identity unproved. 

Note,— -In sprue : {a) Onset in childhood is rare ; (6) Low 
blood calcium is rare. 

Sprue is not included in this section. 

Non-tropical Sprue is a synon3nn for steatorrhoea of adults. 

3 . TUBERCULOUS OBSTRUCTION TO THE LACTEALS.— 

Rare cause of true adult cases. 

Morbid Anatomy. — No pathognomonic or constant changes apart 
from complications. 

CENTRAL nervous SYSTEM.— Evidence of combined degenera- 
tion uncertain. 

COLON. — ^May be dilated. 

Symptomatology. — 

GENERAL MANIFESTATIONS.— Closely similar to cceliac dis- 
ease, of moderate or mild severity, modified by age and affected 
by Jong daration. 

Irregular Attacks of Pyrexia and abdominal disturbance. 
Infantilism in severe grades. 

SYMPTOMS. — ^Mainly referred to three groups : — 

1. Gastro-intestinal Manifestations, — 

Stools. — ^Diaixhoea in adult life uncommon, but usually 
recorded in youth or infancy. Faeces may be normal 
in number and appearance. Fat; {a) Total fat, 
50 per cent or over of dried faeces ; (6) Mainly split, ‘ 
especially as soaps. Changes rarely so extreme as in 
children. Influenced by fat-rich diet. 

Abdomen. — Distension variable. Megacolon common 
(especially without diarrhoea). 

Tongue. — ^May be smooth from atrophy of papillae. 
Rarely sore. No relation to achlorhydria. 

2. Interference with Calcium and Phosphorus Meta- 

bolism. — Marked in severe cases but not in others. 

«. Bones. — Pains in bones. KjTpho-scoliosis. Joint 
defonnities, e.g., genu valgum. Fractures. Osteo^-i 
porosis. 

h. Tetany , — ^Latent and active. 

c. Clubbing of fingers, opacities in lens (slit-lamp), 
skin lesions. 

3. Anjemia : iNTERraRENCE with Blood Formation.— (S«c 

P' 495*) Anaemia is not always present. 
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Sprue — ^Pathology, continued. 

intestine usually severely afiected, but no portion immune, and 
mouth, is early and constantly involved. Liver and spleefa 
smaller than normal. Mesenteric glands enlarged. Colon mS'W 
be dilated. Bone-marrow often atrophic. 

Symptoms. — 

ONSET. — Gradual or sudden : often previous dysentery or diarrhoea. 
Stomatitis constant : may be long period before diarrhoea occurs. 
Remissions and recurrences usual : duration frequently years. 
Entire alimentary tract finally afiected. 

CHARACTERISTIC SYMPTOMS.— 

1. Stomatitis. — ^Tongue, mouth, and fauces painful : catarrh 

and ulceration of mucuous membrane. Subsequent atrophy 
and smooth areas on tongue. 

2. Fatty Diarrhoea. — Stools gray or white, loose, bulky, and 

frothy. Fat in large amounts. Bile pigment is present, 
but bilirubin is reduced to a colourless substance. Fat as 
in CcELiAC Disease (q.v.), but soaps scanty, 

3. Wasting. — Skin dry and dark. Liver and spleen small. 

Extremities cold. 

4. AN.iEMiA. — ^Microc3dic, megalocjrtic, or combinations (as iii. . 

CcELiAC Disease), — ^May be no anaemia. Never subacute’’ 
combined degeneration. 

5. Tetany. — ^R are : less common than in coeliac disease, as 

blood calcium not usuaiUy low. Osteoporosis common. 
VARIOUS OTHER SYMPTOMS.— 

Dyspepsia and Flatulence. 

Abdominal Distension. Megacolon. 

Gastric Acidity. Low Blood-sugar Curve. Calcium 
Metabolism Anomalous {see Cceliac Disease). 

Prognosis. — Poor after middle age. Younger subjects may recover : 
should never return to Tropics. 


Treatment. — Fatty diarrhoea, anaemia, and tetany need separate 
treatment. General principles : — 

1. AS IN CCELIAC DISEASE. 

2. BLOOD TRANSFUSION. — ^Benefit often marked and may be 

lasting. 

3. MILK AND STRAWBERRIES. — Commence milk with 2 to 3 

pints, increasing to 5 pints : after at least 4 weeks gradually 
increase diet, avoiding carbohydrates. Strawberries : com- 
mence with a few at each feed, increase to several pounds daily, J 
and continue as long as obtainable. Other fruit less efiec.^r^,^; 
If milk not well tolerated, meat-juice may be given i or -SX 
days a week; s 

Treatment is prolonged, but, if obtainable as above, usually ’ 
successful ; much atrophy of mucous membranes of 
alimentary tract is permanent after long attacks and 
recurrences, and subsequent care is necessary. 
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XX. MISCELLANEOUS CONDITIONS. 
DIPHTHEROID ENTERITIS. 

{Croupous Enteritis. Secondary Membranous Enteritis.) 

'feaxe. Of pathological interest only. Not caused by Klebs- 
LoefBer bacillus. 

OCCURRENCE.— 

1. Severe Acute Infections. — Septicemia, pneumonia, 

enteric. 

2. TEpiiNAL. — In chronic wasting diseases : cancer, nephritis 

cirrhosis of liver. 

3. Inorganic Poisons. — Arsenic, mercury, lead (acute). 
SYMPTOMS. — ^Nothing characteristic. Diarrhoea, if from poisons, 

severe ; in other cases slighter. 

PHLEGMONOUS ENTERITIS. 

Similar to, but even rarer than, phlegmonous gastritis. 
VARIETIES.— 

1. Primary. — Duodenum commonest. 

2. Secondary. — From intestinal obstruction. 

SYMPTOMS. — As in peritonitis, or intestinal obstruction. 
DIAGNOSIS. — Only at operation or autopsy. 

INTESTINAL SAND. 

OCCURRENCE. — In tivo forms : (i) False ; {2) True. 

1. False. — Residue after eating certain fruit, especially pears. 

No importance. Also in haemophilia. 

2. True. — C hiefly seen in mucomembranous colitis. Consists 

of : (i) Organic matter, 30 per cent ; (2) Inorganic matter, 
70 per cent. Mainly calcium phoq)hate. No cholesterol. 
Mode of formation unkno\vn. 


AFFECTIONS OF THE MESENTERY. 

1. Haemorrhage. — Occurs in: (a) Aneurysm: abdominal aorta, 
superior mesenteric artery, (h) Malignant type of specific fevers, 
e.g., small-pox. (c) IdiopatMc. Ako in hemophilia. 
Associated with hemorrhage into retroperitoneal tissues and 
pancreas. 

SYMPTOMS. — ^Acute intestinal obstruction. 




. Embolism and Thrombosis. — ^Embolism occurs in arteries, 
from mitral stenosis or infective endocarditis. Thrombosis in 
veins : (a) Secondary to sepsis in appendicitis, pylephlebitis, 
etc. ; {b) Primary in cirrhosis of liver, syphilis, cachectic conditions. 

RESULT. — ^Infarction of mesentery, terminating in gangrene of 
intestine supplied, or perforation and peritonitis. In the case 
of the superior mesenteric artery, always fatal. 
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Affections of the Mesentery — ^Embolism and Thrombosis, continued. 

SYMPTOMS— ‘Paralytic ileus ’ {see p. 477). 

Acute. — Symptoms of acute obstruction ; may be stools with 
blood ; hsematemesis common. ( 

Chronic. — ^May be no abdominal symptoms. 

DIAGNOSIS. — Possible only with endocarditis. 

TREATMENT. — Operative. Survival rare. 

3. Disease of the Mesenieric Veins. — Suppuration common in 

pylephlebitis. 

4. Disorders of Chyle Vessels. — 

CHYLOUS ASCITES,— Ascites, p. 557. 

CHYLOUS CYSTS. — See New Growths in the Peritoneum, 
P- 555- 

CHYLANGIOMATA. — Occur in small intestine. 

5. Cysts of the Mesentery. — See New Growths in the Peri- 

toneum, p. 555. 


CHAPTER LXXXIV. 

DISEASES OF THE LIVER. 

I. JAUNDICE. 

{Icterus.) 

A condition characterized clinically by staining of the skin, mucous 
membranes, and tissues by bile pigment, and usually by its presence 
in the body fluids. Jaundice is a S3nnptom and not a disease. Three 
principal groups recognized : (i) Obstructive ; (z) Toxic and Infective ; 

(3) Hamolytic, corresponding roughly to causes originally operating 
beyond, in, and before the liver respectively. 

Much research has been performed in recent years on the production 
of jaundice and its occurrence in clinical conditions. Man y conclu- 
sions have been based on unsatisfactory animal experiments. Most 
of the problems axe unsettled, but the present position is indicated 
provisionally in the following paragraphs. 

Histological Structure of the Hepatic Lobule. — 

1. The bile capillaries commence in a blind end, like a test-tube, 

near the central hepatic vein, and run outwards to the biJe- 
ducts. 

2. Portal capillaries run through the lobule, along and outside the | 

bile capillaries, from -the branches of the portal vein outside to > 
the hepatic vein in the centre. 

3- A layer of polygonal liver cells lies between the portal capillaries 
and the bile capillaries. 
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4. Large endothelial cells, so-called Kupffer cells, lie scattered on 
the walls of the portal capillaries. 

j KUPFFER CELLS. — ^Possess certain staining reactions in common 
with various other endothelial cells (the ‘reticulo-endothelial’ 
system) with specialized functions in different parts of the body 
— e.g., endothelial cells of spleen, bone-marrow, and lymphatic 
glands ; interstitial cells of testis ; reticular cells of thymus ; 
capillary endothelium of suprarenals. 

Formation and Secretion of BiUrubin by the Liver. — ^Two types 
of specialized cells present ; (a) Kupffer’s ; (6) Polygonal liver 
cells. Theory of action : (i) Kupffer cells break down hasmo- 
globin and form bilirubin ; (2) Polygonal liver cells have not this 
function, but pass the bilirubin though to the bile capillaries, 
some change in composition occurring in the passage, thus 
accounting for rtvo varieties of bilirubin. 

Formation of Bilirubin outside the Liver. — Now accepted that 
bilirubin can be formed by all reticulo-endotheUal cells — e.g., in 
bone-marrow. 

Destruction of Red Cells and Liberation of Bisemoglobin. — 

By all reticulo-endothehal cells, but normally predominantly in 
spleen. 

Pathological Aspects of the Types of Jaundice. — 

1. OBSTRUCTIVE JAUNDICE.— Origin not in doubt. 

a. Bile pigment, formed in normal manner and passed into 

bile capillaries and ducts, is there obstructed and finally 
reaches the blood. 

b. Bile pigment reaches blood mainly by absorption from 

bile capillaries. Some capillaries may dilate and rupture 
into lymphatics and bile reach blood through thoracic 
duct. 

c. Van den Bergh’s reaction (see p. 501) : Immediate direct 

positive reaction (as with bile from gall-bladder) when 
obstruction complete. 

Note. — Bile secreted is probably no longer normal after 

obstruction has persisted for a short period. 

2, TOXIC AND INFECTIVE JAUNDICE.— Two alternative 

theories of origin : — 

а. Cholangitis, inflammation and swelling of smallest bile 

capillaries, producing obstruction. Blockage aided by 
‘bilia^ thrombi’. (Naunyn, 1919.) 

б. Changes in hepatic cells disturbing secretion of bile. 

Evidence in regard to ttiese : — 

i. No cholangitis is present in epidemic jaundice, 

in various forms of toxic jaundice (e.g., 
phosphorus, post-ansesthetic), or in jaundice of 
alcoholic or Hanot’s cirrhosis. 

ii. Changes of all grades in hepatic cells can be 

found histolomcally, e.g., in catarrhal jaundice, 
in saJvaxsan hepatitis. 
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Jaundice — ^Pathological Aspects, continued, 

iii. Occurrence of 'dissociated jaundice' : bile salts 

sometimes excreted normally, while bilirub^ 
is retained. I, 

iv. Van den Bergh's reaction : Results inconstai>¥,\ 

may vary rapidly ; biphasic reaction common. 
Conclusion. — Damage to liver cells undoubted, and this group 
is a hepatitis. Probably also cholangitis often present. 
Proportional importance of the twp changes may vary rapidly. 
Increased haemolysis often an additional factor. Van den 
Bergh’s test explained thus : Some bile fails to pass injured 
polygonal liver cells and is absorbed into blood unaltered, 
producing delayed direct reaction ; at the same time some 
bile passes through and is changed by polygonal cells, enters 
bile capillaries, is blocked by cholangitis and absorbed into 
blood, producing immediate direct reaction ; the sum of the 
two reactions is the biphasic reaction. 

3. H.®MOLYTIC JAUNDICE. — Increased haemolysis, mainly by 
spleen, followed by increased formation of bilirubin, is un- 
doubted. On production of jaundice : — 

i. Van den Bergh’s reaction : Always delayed or negative 

direct reaction (indirect positive). \ 

ii. Bile pigment usually absent from the urine. 

iii. ‘Renal threshold’ for bile is much higher than in obstruc- ^ 

tive jaundice : urine being bile-free with considerable 
amounts in serum. Probably bilirubin escapes mainly 
as urobilin, which is always increased. 

Bile pigment usually present in faeces. 

Amount of bile pigment in serum is not very large (but 
above threshold of obstructive jaundice). 

No cholangitis present. 

Deductions. — 

a. Some bile pigment escapes by normal path (No. iv.). 

b. Bile pigment present in serum differs from normal bilirubin 
of gall-bladder and of obstructive jaundice (Nos. i, ii, 
iii) : this negatives obvious suggestion that bile is 
absorbed aifter normal secretion owing to its large amount 
raising pressure in bile capillaries. 

Theory. — Bilirubin formed by Kupffer cells partly passes 
directly into hepatic vein, not entering bile capillaries suffi- 
ciently rapidly. French authorities consider that definite 
hepatitis is present. 

Note. — In pernicious ansemia, jaundice is due to difficulties in / 

h 


IV. 

V. 


VI. 


blood formation and not to destruction. 




Catarrhal Jaundice. — ^Note, in regard to cause : — i'' 

. I. Laevulose test [see p, ^02) : Evidence of impaired liver functionl\\ 
for about three days (Spence and Brett). ' 

2. 'Dissociated jaundice’ : Bile pigments may return to the bile 

before bile salts, or vice versa. 

3. Van den Bergh’s reaction : Very variable at different stages. 
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Evidence supports view, long held by French authorities, that 
degeneration of liver cells, i.e., hepatitis, is present and is principal 
factor. Cholangitis is also present ; may be descending, certainl}'^ no 
proof of ascending from duodenum. The French deny that cholan- 
produces any serious obstruction, but consider it may lead to 
h^atitis. 

Van den Bergh’s Beaetion. — very sensitive test for bilirubin 
by use of Ehrlich's diazo reagent, which is also effective for its 
presence in blood serum. Further, the test reacts differently in 
different forms of jaundice — ^the extreme types being complete 
obstructive jaundice and acholuric hasmolytic jaundice — owing 
probably to slight differences in the bilirubin. When jaundice 
is due to conditions in the liver and small bile-ducts, either or 
both types of bilirubin may be present : thus the test gives no 
assistance. 


TECHNIQUE.— 

Reagent. — Two solutions which keep well :• 


A Sulphanilic acid .. 
Concentrated HCl. . 
Distilled water 


. I gm, 

. 15 C.C, 

. 1000 C.C. 


B Sodium nitrite 
Distilled water 


0-5 gm. 

100 C.C. 


These solutions are mixed in the proportion 25 c.c. of solution 
A to 0*75 c.c. of solution B immediately previous to use. 

Blood, — Remove to c.c. of blood from vein, allow to clot in 
small test-tube, and pipette off separated serum. Or run 
blood into oxalated tube, centrifuge, pipette off supernatant 
plasma. 

PERFORMANCE OF TEST.— 

1. Direct Reaction. — Add i c.c. of reagent to i c.c. of serum 

or plasma in a small test-tube. If test is positive, the 
result may be : — 

1. Immediate Direct Reaction. — K bluish-violet colour 

develops and is at maximum in 10 to 30 seconds. 

2. Delayed Direct Reaction. — A reddish colour develops 

in I to 15 minutes : gradually deepens to violet, 

3. Biphasic Direct Reactitm. — ^A reddish colour appears 

immediately, gradually deepening to violet. 

2. Indirect Reaction. — Always positive if bilirubin present 

(to i in 1,000,000). Very sensitive, and hence always 
positive if direct positive. To i c.c. serum or plasma add 
2 c.c. of 96 per cent alcohol ; centrifuge ; pipette off i c.c. 
of supernatant fluid, and add to it 0‘5 c.c. of alcohol and 
0*25 c.c. of reagent. If test is positive, a violet-red 
colour develops and is maximum instantly. 

Quantitative Estimation. — ^Measured by colorimetric test 
against standard solution. Bilirubin r in 200,000 equals one 
unit. In normal blood, bilirubin present {i in 400,000 to 
I in 1,000,000) equals 0*5 to 0-2 unit. In bile from gall- 
bladder, bilirubin (i in 3000 to i in 4000) equals 60 to 50 
units. 
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Jaundice — ^Van den Bergh’s Reaction, continued. 

INTERPRETATION OF RESULTS.— . , ‘ ' 

Immediate Direct Reaction. — Occurs in obstructive jaundic^ : 

may be 50 units (as in bile). L 

Delayed Direct Inaction. — Occurs in haemolj^ic jaunc^er- 
e.g., acholuric jaundice, pernicious anaemia. Direct reaction 
may also be negative (indirect positive). Amount not very 
high : rarely exceeds 10 units. 

Diphasic Reaction. — Occurs in toxic and infective jaundice, 
including catarrhal jaundice. Thus useless in differential 
diagnosis between such conditions. 

Renal Threshold for Bilirubin. — (a) In obstructive jaundice, 

I in 50,000 (4 units) : lower dilutions result in 'latent jaundice’. 

(6) In haemolytic jaundice, threshold is far higher ; may be none 
in urine with i in 20,000 (10 units) in serum ; probably different 
bilirubin ; it is suggested that this only passes kidney as urobilin. 

Latent Jaundice. — Retention of bile pigment in blood serum, 
insufficient to colour skin and not passing into urine. Is shown by 
van den Bergh’s reaction. May occur in : (i) Cirrhosis of liver 
and some growths of liver — ^prompt direct reaction ; (2) Pernicious 
anaemia — ^indirect or delayed direct reaction ; (3) New-bon^, 

infants always. '' 

Gall-stones without Jaundice. — ^Bilirubin normal. 

Icteric Index. — Serum or plasma, dilated with saline if necessary, , 
is matched against arbitrary standard solution of potassium 
dichromate. Normal blood : 4. to 6 units. Latent jaundice : 

5 to 15 units. Jaundice visible above 15 units. Index is useful 
as measure of progress in jaundice. 

Lsevulose Test for Hepatic Bfdciency. — Ingestion of Isevulose, 
30 to 50 gm., has no effect on blood-sugar in normal persons. 
With liver insuflSciency a rise occurs resembling normal ‘blood- 
sugar curve '.after glucose; the height and duration of rise is 
roughly proportionate to degree of insufficiency (Spence and 
Brett). The test, when positive, is reliable and valuable. 

GENERAL SYMPTOMS OF JAUNDICE. 

Result from : {a) Presence of bile in blood ; (6) Absence of bile 

from intestine ; (c) Hepatic toxaemia from disturbed function ; and 

(d) Causal condition. 

ICTERUS. — ^Affects all tissues except central nervous system. 
Earliest in conjunctivas. Persists often one or more weeks affe^d 
a,bsence of bile from urine. (Often overlooked at night.) Colour :] 
light yellow to — in chronic forms — green bronze. j 

BILE PIGMENTS IN URINE AND OTHER SECRETIONS.— 
Urine : greenish tint, may precede icterus ; usually contains 
albumin, and bile-stained hyaline casts. Milk, saliva, and sputum 
uncoloured (except last if pneumonia present). 
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^^A.Y-C0L0URED stools — Often large and offensive. Colour 
due to : (a) Absence of bile pigment (i.e., stercobilin) ; {b) Excess of 
fat. Odour due to higher fatty acids. Excessive fermentation, 
formerly ascribed to absence of the supposed antiseptic action of 
bile, usually not present. 

CONSTIPATION.-— Bile aids intestinal peristalsis. Diarrhoea if 
much fermentation. Anorexia, furred tongue, and gastric 
disturbance rarely absent. 

ITCHING. — Often severe in chronic conditions. 

OTHER SKIN CONDITIONS, such as sweating, urticaria, boils ; 
occasionally haemorrhages ; rarely xanthelasma. 

NERVOUS SYSTEM. — ^Depression and irritability are marked ; 
occasionally melancholia. 

Other noticeable symptoms : — 

SLOW PULSE. — In early stages only ; not extreme ; often absent. 

BLOOD. — Serum bile-tinged (recognition simple). Coagulation 
time prolonged. 

H^MOKRHAGES.^ — In severe and chronic cases, tendency to 
haemorrhages, e.g-, at pperations ; also telangiectases, purpura. 

XANTHOPSIA, OR YELLOW VISION. 

XANTHELASMA. — ^Rare. Yellowish plaques or areas : commonest 

') on eyehds, very rarely diffusely on body. 

Notes. — 

LIVER, GALL-BLADDER, AND SPLEEN.— The question of 
enlargement depends on the cause of the jaundice. 

FAT IN F^CES IN JAUNDICE.— Mainly as fatty acids, unless 
pancreatic secretion is also absent {see p. 539). 

ERYTHROCYTES in jaundice are abnormally resistant to haemo- 
lysis (except in acholuric family jaundice), measured by action 
of hypotonic salt solutions possibly compensatory to bile salts, 
which are strongly haemolytic in vitro. 

BILE SALTS. — Present in blood only in early stages. Slow pulse 
is ascribed by some to their stimulation of vagus, by others to 
action on myocardium or cardiac ganglia. 

1. OBSTRUCTIVE JAUNDICE. 

Causes. — Obstructions arising in the lumen, in the walls, or external 
to tile common bile or hepatic ducts. 

FOREIGN BODIES IN THE DUCTS.— Gall-stones. 

TUMOURS OF THE DUCTS. 

STENOSIS OF THE DUCTS. 

- 'EXTERNAL PRESSURE ON THE DUCTS.— Especially : (a) 
Tumours, of liver, pancreas, and stomach, occasionally kidney, 
etc. ; (6) Glands in liver fissures. 

INFLAMMATORY SWELLING OF MUCOUS MEMBRANE OF 
DUCTS. — Probably never produces complete obstructioa. 

CIRRHOSIS AND DIFFUSE DISEASES OF LIVER.— Jaundice 
slight and inconstant {see Latent Jaundice). 
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2. TOXIC AND INFECTIVE JAUNDICE. 

Causes — Action on the liver produces hepatitis. j 

1. CATARRHAL JAUNDICE. L 

2. CHEMICAL POISONS. — {a) Organic, e.g., trinitrotolue.ife,'' 

toluylenediamine, tetrachlorethane, chloroform, arsenobenzol, 
carbon tetrachloride, cincophen (atophan), acetanilide, aniline ; 

(6) Inorganic, e.g., phosphorus, arsenic, gold. 

3. BACTERIAL INFECTIONS. — Pyaemia and septicaemia, pneu- 

monia, typhoid, etc. 

4. PROTOZOAL INFECTIONS. — ‘Epidemic jaundice', S3rphilis, 

yellow fever, relapsing fever, malaria. 

5. TOXEMIAS. — E.g., pregnancy. 

Symptoms. — Vary greatly with the cause, constitutional symptoms 
resulting from this usually being very severe, and direct symptoms 
of jaundice little marked. Degree of jaundice often slight in 
proportion to general symptoms. ‘Typhoidal state', rapid pulse, 
dry tongue, haemorrhages, and death common. 

Stools. — Contain stercobilin, and are not always 'clay- 
coloured'. 

Urine. — Bile pigment usually slight ; may be absent, but 
urinary pigments increased owing to absorption of ster<''-^\„.^ 
bilin (identical with urobilin) from intestines. 

3. HEMOLYTIC JAUNDICE. 

Causes. — Excessive destruction of red cells. See Hsjmolytic 
Anaemia. Include : — 

1. Increased fragility of red cells ; Acholuric jaundice. 

2. Increased destructive agents : e.g., snake-venom, blackwater 

fever. 


II. CATABRHAI. JAUNDICE. 

An acute jaundice, transient and without final ill-effects. 

Pathogenesis. — ^Now accepted as a hepatitis, i.e., ‘toxic jaundice'. 
Believed to be transmissible and infectious (in mass conditions). 
Formerly attributed to inflammatory swelling of the mucous 
membrane of the common bile-duct, especially near its termina- 
tion — i.e., obstructive jaundice ; owing to mucus being occasion- » 
ally found in ampulla, it was attributed to ascending infection / 
from inflammation of duodenum (for this theory there is'^i-^,/;' 
evidence and it is now generally abandoned) : later ascribe<l,_to/i/'' 
descending infection of bacterial origin. 

EPIDEMIC CATARRHAL JAUNDICE. — Numerous small epi^' 
demies, clinically indistinguishable from sporadic catarrhal v 
jaundice, have occurred in schools and institutions. No spiro- 
chsetes or causal organisms found. Mode of spread unknown. 
Fatal cases extremely rare (as acute yellow atrophy) . . Epidemics 
on large scale in Mesopotamia and elsewhere during War. 
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Etiology. — 

AGE. — Children and young adults most frequent, but any age liable. 

Overwork or worry or chill are not uncommonly the only obvious 

J preceding factors. 

^aaptoms. — 

PREMONITORY SYMPTOMS. — General malaise and gastric 
disturbance, duration seven to ten days : common, but usually 
slight. Vomiting occasionally severe. 

JAUNDICE. — Bright yellow. Never dark tint of chronic jaundice. 
Appearance may be early or delayed for 7 to ro days. 

LOSS OF APPETITE. — Nausea and vomiting {especially if diet 
excessive). Headache, furred tongue, and malaise. Symptoms 
may precede jaundice, and subside as it appears. 

TEMPERATURE. — ^Variable ; normal, or loi® to loa®, 

SYMPTOMS AS IN OBSTRUCTIVE JAUNDICE,— Bile in urine, 
clay-coloured stools, constipation, mental depression, itching, 
slow pulse, bile-tinged serum. No biliary colic, or severe pain. 
Pains in back and limbs at times. 

LIVER. — Often slightly enlarged and tender. Gall-bladder may 
be palpable : spleen very rarely. 

BLOOD. — Leucopenia with relative lymphocytosis. 

VAN DEN BERGH’S REACTION.— Positive biphasic. 

Course and Termination. — Duration, two to five weeks ; colour 
often fades slowly. No after-effects. Fatality, as acute yellow 
atrophy, extremely rare. Over six weeks’ duration suggests 
carcinoma or gall-stones in adults. 

Diagnosis. — ^May be impossible before jaundice appears. In young 
subjects rarely difficult subsequently : premonitory malaise ; 
absence of colic, physical signs, and severe symptoms. In older 
patients, exclusion of carcinoma needs longer observation. 

Treatment. — Rest in bed and warmth. 

DIET, — Fluids at onset. Avoid fats. Progress gradual : (i) Broth, 
milk, peptonized milk, gruel — lot one to three days; then (2) 
Benger's food, milk puddings, custard, egg-flip, and eggs; {3) 
Pounded or boiled fish. 

BLAND FLUIDS. — Use encouraged. Hot water at onset, especi- 
ally if vomiting. Then mineral waters, or water with sodium 
bicarbonate added. 

BOWELS. — Free motions, but avoid purging. Calomel, gr. J to 2, 
first evening : then morning salines, 

GASTRIC SEDATIVES.— EspeciaUy bismuth. 

B Bismuth. Salicylat. gr, xy j Tract. Aurantii ITlxy 

Acid, Hydrocyan. Dil. lH.iij 1 Aq. ads) 

t.d.s. 

INTESTINAL ANTISEPTICS.— Salol gr, x, t.d.s. Widely used ; 
action doubtful. 

DURING CONVALESCENCE. — Avoid chills and heavy diet. 
Slight jaundice may persist after symptoms subside. Gastric 
condition is best guide for treatment. 
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III. ICTERUS NEONATORUM. 

. Many types. Severer forms .(except traumatic) are akin to haemoii- 
rhagic diseases of the new-born. !,< 

Physiological Jaundice. — 

FREQUENCY. — ^About 50 per cent of infants. Onset within first 
four days. 

JAUNDICE. — ^Mild ; rapidly reaches maximum ; duration about 
two weeks. No symptoms. Conjunctivae often escape. Liver 
and spleen not enlarged. Bile in urine rare. No treatment 
necessary. 

CAUSE. — ^Large destruction of erythrocytes after birth. Is a 
hsBmol3rtic anaemia : liver normal. 

Severe Forms. — 

CONGENITAL ABSENCE OF THE BILE-DUCTS {see p. 517)- 

CONGENITAL SYPHILITIC HEPATITIS {see p. 231). 

SEPSIS. — ^Usually phlebitis of umbilical vein : severe constitutional 
symptoms : suppuration of navel : haemorrhages common. 
Recovery rare. 

Rare Forms. — 

EPIDEMIC JAUNDICE OF INFANTS. — Jaundice, diarrhoea, and 
haematuria : may be haemoglobinuria. Is same as ‘Winckel's 
disease ’, epidemic haemoglobinuria. See ’ H.(EMOglobinuria. 

FAMILIAL JAUNDICE. — ‘ Familial icterus gravis neonatorum , 
Is a haemolytic jaundice. See H.$moi.ytic AN.ffiMiAS of the 
Newborn. 

ACHOLURIC JAUNDICE.— May date from birth. 

IV. ACUTE YELLOW ATROPHY. 

A rare acute condition in which hepatitis (affection of parenchyma- 
tous liver cells) has advanced to the stage of generalized necrosis of 
the cells. Characterized pathologically by necrosis of the liver cells 
and diminished size of liver, and clmic^ly by jaundice, toxaemia, 
nervous symptoms, small liver, and high mortality. 

‘ Icterus gravis ' has been used as clinical term for same condition. 

Is better abandoned. 

Predisposing Causes. — Is always secondary. Any form of Toxic 
AND Infectious Jaundice may thus develop or terminate : 
for cause see p. 504. , 

Etiology. — 

AGE. — 20 to 40 years usually. Rarely in children. 

SEX. — Females preponderate (from influence of pregnancy'’). 

Notes on Certain Causes. — 

PREGNANCY. — ^Accounts for at least 30 per cent of all cases. 
Usually latter half of pregnancy, occasionally in puerperium : 
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very rare before 4th month. The common foci of necrosis in 
Kver in pregnancy are of same type, but of less extent. 

. PHOSPHORUS. — ^Liver usually enlarged, and fat very excessive : 

1 but in less acute poisoning, of some duration, liver is 
-with other forms, fat probably being absorbed. 

Pathogenesis. — Obscure. 

FLEJpiER’S THEORY OF ‘AUTOLYTIC NECROSIS ’.—Some 
toxin kills the liver cells TOthout destro3dng their autolytic fer- 
ments, which then cause necrosis of the dead cells. 

morbid Anatomy. — Is essentially necrosis and not atrophy. 

LIVER. — Size greatly reduced. Weight often 20 to 30 ounces or 
less. Greenish-yeUow colour. Flabby. Capsule wrinkled and 
strips easily : below, may be haemorrhages. On section ; yellow 
and red areas, mottled appearance. 

Yellow Areas. — Colour due to bile. Contain fat amd necrosed 
cells. Histology : Necrosed cells in all stages, haemorrhages 
between cells ; condition commences in intermediate zone of 
lobule ; cholangitis of smadl bile-ducts, with increase in 
number. 

Red Areas. — ^Later stage of above, fat and necrosed tissue 
being absorbed. Fibrous tissue and capillaries alone remain 
(whence colour). Depressed below yellow areas. Histology : 
Often unrecognizable as liver. The longer the duration, the 
greater is the proportion of red areas. 

Amount of Fat. — Usually somewhat increased, 5 to 10 per 
cent against normal 3. (In phosphorus poisoning forms 
50 to 80 per cent.) 

Leucin, Tyrosin, and other amino-acids greatly increased : 
may precipitate as film on cut surface. Origin of leucin and 
t5rrosin probably from liver cell degeneration. 

OTHER ORGANS. — Bile-stained, and hasmorrhages numerous. 
Kidneys', epithelial degeneration. Heart: fatty degeneration. 
Spleen : usually enlarged. Blood : fluid, stains endothelium. 

Symptoms. — ^Two stages : — 

1. FIRST STAGE. — Stage of catarrhal jaundice. Gradual onset ; 

resembling acute catarrhal jaundice, but vomiting frequent. 
Liver may be enlarged. Duration five days or longer. 

2. SECOND STAGE. — Stage of hepatic failure. Rapid development 

of severer, and nervous symptoms. Headache, muscular twitch- 
ing, convulsions or delirium passing to coma and death. Vomit- 
ing intractable. Jaundice usually deepens. Abortion if 
pregnant. Petechia and hsemorrhages common : skin, mucous 
membranes, retin® especially. Cholmmia develops with 
‘ typhoidal state ', rapid pulse, dry tongue, etc. Duration t\vo 
to seven days. Temperature variable : high before death. 

LIVER DULLNESS. — Diminishes progressively: even entirely . 
obliterated if liver falls back and distended intestines pass in front. 

URINE. — Amount diminished. Bile present. Albumin and casts : 
usually large quantities. Sugar absent. Excretion of nitrogen 
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Acute Yellow Atrophy — Symptoms, continued. 

as in acidosis : (i) Total nitrogen diminished ; (2) Percentage 
of urea low; (3) Percentage of 'ammonia-nitrogen’ very high^ 
20 to 50 per cent ; {4) Amino-acids in excess. Leucin and tyrosin^ 
usually present, occasionally form precipitate, but may be abse^^^ 
presence is not diagnostic of acute yellow atrophy. 

CONSTIPATION. — Severe. Stools often darkened with blood, and 
offensive. 

BLOOD UREA low. ALKALI RESERVE low. BLOOD-SUGAR 
low. 

BLOOD. — Serum bile-stained. Coagulation delayed. Very fluid. 

VAN DEN BERGH’S REACTION.— Immediate direct positive. 

Diagnosis. — Essential symptoms are: (i) Jaundice; {2) Vomiting; 
(3) Nervous symptoms ; (4) Small liver ; (5) Urinary changes. 

PHOSPHORUS POISONING.— Distinguished by : (i) Distinct 
remission between two stages of symptoms ; (2) Liver enlarged ; 
(3) Widespread fatty degeneration. 

Prognosis. — ^Mortality very high, especially in pregnancy : less in 
children. Rarely, improvement and prolongation for weeks, with 
subsequent death. Subacute forms with recovery occur. 

Treatment. — As for Acidosis. In pregnancy, the treatment is that 
of eclampsia. 

SUBACUTE YELLOW ATROPHY. 

HEALING AND RECOVERY. 

Recovery occasionally occurs in condition of acute (or subacute) 

yellow atrophy after weeks or months. 

Morbid Anatomy of Liver. — (Autopsy after long interval from 
attack.) 

MACROSCOPIC. — Liver small and very irregular. Numerous 
raised rounded nodules, 'multiple nodular hyperplasia', with 
intervening depressed area. 

HISTOLOGY OF NODULE. — Is area of 'liver regeneration', 
functioning liver tissue : consists of cells resembling liver cells 
and others resembling ducts : may be active karyokinesis and 
proliferation. In dispute whether : (o) Surviving liver cells 

proliferate and also form new bile-ducts ; or \b) Interlobular bile- 
ducts proliferate, and also produce 'liver cells’. Structure of a 
normal lobule may or may not be recognizable. 

DEPRESSED AREA. — Fibrosis : post-necrotic, no structure. 

General appearance intermediate between acute yellow atrophy and^ 

forms of cirrhosis of liver. 

MORE RECENT CASES. — May be unaffected areas, with inter- 
vening areas of active liver regeneration. 

Note. — Knowledge of this important condition still very incomplete. 
Considerable variation, depending on original factor. 
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V. AFFECTIONS OF THE BLOOD-VESSELS 
OF THE LIVER. 

1. PASSIVE CONGESTION OF THE LIVER. 

(^Nutmeg' Liver. Cardiac Liver.) 

Caxdiac 'back-pressure' of any origin causes increased pressure in 

the efferent vessels of the liver, and hence mechanical congestion, 

which results finally in pathological changes. 

Causes. — 

CARDIAC LESIONS. — Especially mitral stenosis. 

PULMONARY CONDITIONS. — Emphysema and chronic bron- 
chitis. Interstitial fibrosis of lung. Intrathoracic tumours and 
aneurysms : very rare cause. 

Korbid Anatomy. — 

LIVER. — ^Large, firm, smooth, and dark red. On section : Surface 
mottled, i.e., 'nutmeg', due to zones in the lobules: (a) Intra- 
lobular veins dilated (red centre of lobule) ; (6) In remainder of 
lobule, cells bile-stained, atrophied, or in fatty degeneration 
(yellow periphery of lobule). 

Histology. — Lobule shows : (i) Intralobular veins and their 
capillaries distended ; extent and area vary, (a) Intermediate 
zone ; liver cells compressed, and later atrophy and necrosis : 
deposit in cells of brown ^gment, i.e., iron-free hsematoidin 
(Prussian-blue test negative). (3) Peripheral zone : often fatty 
degeneration. Small hemorrhages between cells. 

Connective tissue often increased, but no marked cirrhosis when 
uncomplicated. Hepatic veins dilated and walls thickened. 

‘Cyanotic Induration'. — In later stages, when chronic, liver 
may become contracted and tough. 

Symptoms. — ^Dominated by causal disease. 

GASTRIC CATARRH. FLATULENCE, ETC. Also when disease 
is advanced : ascites, slight jaundice, hasmatemesis. 

LIVER. — ^Enlarged : size often varies rapidly, e.g., smaller after 
hsematemesis. Tender (measure of severity). Pulsating liver: 
test by anteroposterior examination to differentiate from trans- 
mitted pulsation. 

Diagnosis. — From cirrhosis by; cardiac and lung lesions, liver 
surface smooth, no distended abdominal veins. 

Treatment. — Open bowels freely (salines or calomel). For severe 
p ain ; poultices or lecches. Treatment mainly directed towards 
cause. 


2. THROMBOSIS OF THE PORTAL VEIN. 

{Pyletkrombosis. Adhesive Pylephlebitis.) 

Thrombosis occurring witboui suppuration : condition rare. For 
suppurative pylephlebitis, see Abscess of the Liver, p. 53®* 
Etiology. — ^May result from any pressure on, or affection of, portal 
vein or immediate tributaries: — 
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Thrombosis of the Portal Vein-rEtiology, continued. 


CIRRHOSIS OF LIVER. — In i to 3 per cent of cirrhosis (any type, 
including syphilis). Is commonest cause. 

CANCER INVADING OR CONSTRICTING VEIN.— Usually liver ^ 
bile-ducts, pancreas, or stomach, or secondary glands. 
GALL-STONES. — Invading portal vein. 

INFLAMMATION FROM OTHER CAUSES SPREADING TO 


< 

N 


VEIN. — Inflammation in neighbouring tissues, suppuration in or 
near liver, gall-bladder, and pancreas. 


THROMBOSIS SPREADING FROM TRIBUTARIES.— As from 


splenic vein (from suppuration, infarct, or other disease), or from 
superior mesenteric vein. 

Many rare and occasional causes, e.g., erythrasmia, syphilitic 
phlebitis, phlebosclerosis, calcification of vein ; pregnancy ; 
chronic proliferative peritonitis. No cause may be found : 
often thrombosis elsewhere. 


Pathology. — 

PORTAL VEIN. — If thrombosis is recent, vein is distended with 
clot ; walls may be sclerosed. Intestines may be gangrenous if 
superior mesenteric vein involved, especially jejunum (no anas- 
tomosis with parietal veins). In chronic forms, clot organizesV,^ 
and vein becomes a fibrous cord or is canalized ; collateral 
circulation is established. Extent of clot varies, may extend 
from portal vein into tributaries, or vice versa. 

LIVER. — Some atrophy and fibrosis, but often very little change. 
Infarcts not uncommon. 

SPLEEN. — Nearly always enlarged. 

The clotting possibly results directly from phlebosclerosis ; influence 
of organisms unknown. 

Symptoms. — Vary with : (i) Extent and site of clot; (2) Rapidity 
of formation. Pre-existing abdominal disease usual. 

SUDDEN THROMBOSIS. — Sudden symptoms of engorged portal 
system : haematemesis, enlargement of spleen, ascites, melaena. 
Superficial abdominal veins sometimes distended. Abdominal 
pain. 

LOCAL SYMPTOMS. — Depend on distribution of clot : e.g., sym- 
ptoms of intestinal obstruction (mesenteric veins thrombosed). 

CHRONIC CONDITION. — Signs of collateral circulation. Haema- 
temesis often recurrent. Finally fails, with ascites, etc. 

Diagnosis. — Rarely possible. Obscured by primary disease. 

Prognosis. — ^Death usually rapid, few days to few weeks. WiiSr'"'^ 
carcinoma may be several months. With cirrhosis may be a 
year or more. Recovery occasionally occurs, with several years 
of life. 


Treatment. — Palliative. In chronic forms, elastic bandages to 

support superficial veins. 
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VI. DISEASES OF THE BILE-PASSAGES AND 
GALL-BLADDER. 

1. SUPFI7BATZVE CHOLANGITIS. 

Purulent inSammation of the bile-ducts, large and small. Gall- 
bladder nearly always involved. 

Etiolog^y. — ^Any condition affecting bile-ducts, and thus rendering 
them liable to bacterial invasion, but all causes rare except gall- 
stones. 

1. GALL-STONES. — Cause of 90 per cent. Severest sequel of 

gall-stones. 

2. ACUTE INFECTIVE CHOLECYSTITIS.— Spread to bile-ducts 

is rare : possibly cystic duct occluded. 

3. CANCER OF DUCTS. 

4. ROUND WORMS. FOREIGN BODIES. RUPTURE OF 

HYDATIDS. 

5. SUPPURATIVE PYLEPHLEBITIS. 

6. INFECTIOUS FEVERS, e.g., pneumonia and inffuenza. 

Morbid Anatomy. — 

COMMON DUCT, — ^Dilated, often enormously. Walls thick and 
inflamed. 

LIVER. — ^Enlarged. On section, multiple small abscesses: or 
multiple yellowish areas in process of suppuration : rarely, single 
large abscess. Hepatic ducts and tributaries distended mth 
bile-stained pus. 

GALL-BLADDER. — Usually distended mth pus (empyema). 

Various adhesions, or fistulas of ducts or gall-bladder into intestines, 
pancreatitis, pylephlebitis, peritonitis, pleural effusion, and other 
effects of extension of pus. 

Symptoms. — Severe sepsis, with previous history of gall-stones. 

ONSET. — ^Rigors, nausea, great prostration. Temperature variable, 

JAUNDICE, — Usually intense, occasionally slight. 

PAIN OVER LIVER. — ^Worse on movement (perihepatitis). 

LIVER. — ^Progressive enlargement. Surface smooth. Tender. 

Gall-bladder usually enlarged. Spleen occasionally. Leucocytosis 
present. Blood culture : various bacteria recorded. 

PROGRESS. — ^Rapid emaciation, prostration, and usually death. 

Complications. — Numerous from spread of pus and septi- 

‘ csemia : suppurative pylephlebitis, pancreatitis, peritonitis, pleural 
effusion, endocarditis, ^^en ^ontaneous recovery, fistulse and 
strictures of ducts. 

Diagnosis. — 

CHARACTERISTICS. — Severe sepas, jaundice, enlarging liver, 
history of gall-stones, symptoms progressive. 
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Suppurative Cholangitis, continued. 

DIAGNOSIS FROM.— 

1. Stone in Ampulla, oe Vater. — ^Free intervals, with recurrent 

attacks of syndrome : jaundice, colic, rigors, sweats, and/ 
fever [see p. 524). V., 

2. Pylephlebitis. — ^May coexist. Symptoms similar. Usually ''' 

from appendix. 

3. Tropical Abscess of Liver. 


Prognosis. — Mortality high. With liver abscess formation, all 
fatal. Recovery depends upon evacuation of pus in ducts before 
involvement of liver, by (i) operation — ^prognosis fair, (2) fistulas, 
and discharge into intestines spontaneously. 


Treatment. — Immediate operation, evacuation of pus, and drainage. 


2. CHOLECYSTITIS. 

Cholecystitis, inflammation of the gall-bladder, is due to infection 
with bacteria. 

PATH OF INFECTION. — Bacteria may reach gall-bladder by : 

(i) Blood-stream ; (2) Extension from the ducts, e.g., from the 
duodenum. Note : Duodenum is normally sterile, but is rapidly^ 
infected in achlorhydria. . 

BACTERIA. — B, coli, enteric group, streptococci, ' staphylococci 
commonly. 

ETIOLOGY. — Age, sex, predisposing causes : as in Gall-stones. 

CLASSIFICATION of types of cholecystitis is impossible on simple 
lines. It may be : (a) Acute, subacute, or chronic ; (6) Catarrhal, 
suppurative, or phlegmonous (fulminating). All combinations 
of (a) and (6) occur, either with or without gall-stones ; further, 
the grade of inflammation may progress rapidly from catarrhal 
to phlegmonous ; or chronic forms may become acute. 

The following types will be described : (i) Acute catarrhal ; 

(2) Chronic catarrhal ; (3) Chronic suppurative ; (4) Acute 
suppurative. 

1. Acute Catarrhal Cholecystitis. — 

ETIOLOGY. — May be : (i) Gall-stones ; (2) Infections, e.g., 

t5^hoid ; (3) No cause found. 

MORBID ANATOMY.— 

Slight Forms. — Simple inflammatory changes or strawberry 
gall-bladder. J 

Severer Forms. — Gall-bladder distended and tense ; 
thickened ; mucous membrane congested and covered witlK; 
mucus, and often ulcerated ; contents either serous or 
turbid sero-fibrinous or bile-stained fluid ; gall-stones usually 
present in gall-bladder or duct ; cystic duct often occluded. 
Adjacent lymphatic glands enlarged. Adhesions to colon, 
etc., common. 
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SYMPTOMS. — ^Mild grades often undiagnosable or overlooked, as 
dyspepsia, etc. In severer forms : — 

1. Pain. — ^Varying degrees. May be severe and paroxysmal. 

Usually over liver (as in colic) ; may radiate to angle 
of right scapula, or occasionally to shoulder. Occasionally 
in right iliac fossa, or epigastrium. 

2. Tenderness.^ — ^Marked. General, and then localizing near 

9th rib. 

3- Jaundice. — ^Absent. (Occasionally present, if inflammation 
spreads to or stone present in common bile-duct.) 

4. Gall-bladder. — Usually palpable. May be obscured by 

rigidity of muscles. 

5. Liver. — ^Not usually enlarged. 

Rectus rigid. H3^eraesthesia of eighth and ninth dorsal 
segments. 

Moderate gastric disturbance. Temperature raised. Polj'- 
nucleosis. 

COURSE. — ^Mild cases recover in few days. Usuallj’^ recurs and 
progresses to chronic cholecystitis. 

SEQUELM.— 

1. Chronic cholecystitis. 

2. Adhesions : to stomach, etc., causing gastric disturbances, 

often vague. 

3. Empyema of gall-bladder i chronic form (see p. 514). 

4. May progress to severe forms, e.g., phlegmonous cholecystitis 

or acute empyema. 

DIAGNOSIS, — From appendicitis, pylephlebitis. 

From gall-stones : very diflicult : note severity of pain. In 
suppurative cholecystitis : constitutional disturbances greater. 
Cholecystography rarely of assistance. 


2. Chronic Catarrhal Cholecystitis . — 

ETIOLOGY. — Often sequel of gall-stones. May be chronic from 
onset, or follow acute cholecystitis. 

MORBID ANATOMY OF GALL-BLADDER.— May be definitely 
enlarged, and lumen distended ivith ropy mucus; no bile 
present. Adhesions common. Walls thickened with fibrous 
tissue ; little normal mucosa remains. 

Every intermediate grade occurs between this and cholecystitis 
obliterans. 

SYMPTOMS. — Chronic dyspepsia of following character : (i) 

Epigastric discomfort. Irregular in occurrence, time of onset, and 
relation to food. Site variable, mainly right hj’pochondrium ; 
" may radiate to angle of right scapula. Unaffected or slightly 
relieved by alkalis, vomiting, or food. (2) Sensation of fullness 
in the epigastrium. (3) Nausea ; may be vomiting. (4) Jaundice 
absent. Bowels vary, may be constipation or diarrhoea. No 
pyrexia. 

Physical Signs. — May be : (i) Tenderness at gall-bladder 
area ; Murphy’s sign, viz., pain on taking deep breath during 

33 


MED 



514 DISEASES OF THE DIGESTIVE SYSTEM 


Chronic Catarrhal Cholecystitis — Symptoms, continued. 

palpation. (2) Rigidity of right rectus. Occasionally tender- 
ness and rigidity of right lower intercostal muscles. \ 

Attacks of pain resembling biliary colic may occur ; gall-ston^ 
usually present and condition is identical with formsjW 
chronic cholelithiasis ; but occasionally on operation*^ no 
evidence of calculi found. 

COURSE AND SEQUEL.E. — ^Progressive. Attacks may simulate 
migraine, or cardiac symptoms, e.g., precordial pain, palpitations. 
Adhesions may form to duodenum and other organs, causing vague 
disturbances. RiedeVs lobe may enlarge over gall-bladder. 
Chronic appendicitis may coexist. 

DIAGNOSIS. — From gastric and duodenal ulcer ; myocardial 
lesions ; arthritis of spine ,* chronic appendicitis. 

Cholecystography (tetraiodophenolphthalein). — Shadow of 
gall-bladder feeble or absent, or does not empty after fat meal ; 
may be distorted by adhesions. 

Duodenal Contents. — ^Bile contains mucus, epithelial cells, 
pigment granules ; may be pus cells and bacteria. 

TREATMENT.— 

Medical. — ^Hexamine with alkalis. Mag. sulph. 3 j 
early morning. 

Surgical. — Operate if repeated attacks. 

CHOLECYSTITIS OBLITERANS (Atrophic Cholecystitis).-- 

Etiology. — Sequel of gall-stones and chronic cholecystitis. 

Gall-bladder. — Contracted even to a fibrous cord ; may be 
hugging a stone ; adhesions common. 

Symptoms. — Pain and ill-health from adhesions : may be 
passage of some ropy mucus. 

Calcification may follow either of above forms. 

3. Chronic Suppurative Cholecystitis (Empyema of Gall-bladder). 
— ^Pus slowly forms in gall-bladder as sequel to acute catarrhal 
cholecystitis. 

SYMPTOMS. — Acute symptoms subside. Then gradually malaise, 
anorexia, abdominal pain, and gall-bladder tumour : temperature 
slight. Due to slow formation of pus. 

SEQUELiE.— 

1. Perforation. — (i) General peritonitis, but adhesions often 

prevent this ; (ii) Local abscess formation, e.g., sub- 
phrenic abscess; (iii) Into duodenum, colon, etc, (after 
adhesions) ; (iv) May point through the skin, 

2. Inflammation Spreads through wall to neighbouring stfiroa* 

tures (local peritonitis). 

3. Adhesions. — Resulting from spread of inflammation. 

4. Suppurative Cholangitis. — ^Rare, owing to occlusion of 

duct. 

Polynucleosis. Appendicitis may coexist. Intestinal obstruction 
may be simulated. 
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OPERATIVE RESULTS. — Generally good, but condition serious, 
. Note. — ^Empyema of gall-bladder may be : (i) Chronic, in this type ; 
(2) Acute, in acute suppurative type [see below). 

Acute Suppurative Cholecystitis (Acute Empyema ). — 

'MORBID ANATOMY. — Gall-bladder contains pus. Walls in state 
of acute inflammation, of varying severity. 

SYMPTOMS.— 

Constitutional. — Often of great severity. Signs of sepsis : 
rigors, rapid pulse, vomiting, high temperature, prostration. 
May be intestinal distension and s3miptoms of local peritonitis. 

Local. — (As in acute catarrhal cholecystitis.) Pain of all 
grades of severity to acute colic. May be masked by 
severity of gener^ condition. 

SEQUELS. — As in chronic suppurative cholecystitis, but of great 
severity and rapidity. 

DIAGNOSIS. — Difficult. S3maptoms do not localize lesion. Pre- 
vious history of gall-stones (or enteric) important. Diagnosis 
from : — 

1. Disease of Abdominal Organs near Liver, e.g. : (i) Per- 

forated duodenal ulcer; (ii) Right acute pyelonephritis 
(pus in urine) — symptoms of these may be closely similar ; 
(iii) Subphrenic abscess. 

2. Disease of Right Base. — Pneumonia and pleurisy. 

3. Appendicitis. 

4. Acute Intestinal Obstruction. — Occasionally. 

PROGNOSIS AND TREATMENT.— Prognosis depends partly on 

early operation. Mortality always considerable. 

PHLEGMONOUS CHOLECYSTITIS. — Is very rare. Symptoms 
resemble suppurative form, but of great severity and rapidity : 
toxaemia extreme, jaundice not uncommon. Gall-bladder swollen, 
oedematous, and very friable. Rapid sloughing, perforation, and 
general peritonitis usual : adhesions rare, from short duration. 
.Treatment", immediate operation and removal. Mortality very 
high. 

GANGRENOUS CHOLECYSTITIS.— A sequel of the above. 

3. CANCER OF THE GALL-BLADDER AND BILE-DUCTS. 

Cancer of the Gall-bladder. 

Etiology. — 

NATURE OF GROWTH.— Pnwary carcinoma. AU others very rare. 

AGE. — ^55 to 65 years, 
f- 'SEX. — Females 3 or 4 to i male. 

RELATION TO GALL-STONES.— Ga«-sto«es present in 75 to 90 
per ceiH. Note also : (a) Catarrh present in only 10 per cent of 
secondary growths ; (b) Carcinoma develops in 5 to 15 per cent 
of gall-stones.. Conclusion : GaU-stones are cause ^d not result 
of the carcinoma, another factor (probably chronic inflammation) 
also being necessary. 
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Cancer of the Gall-bladder, continued. 

Morbid Anatomy. — 

CARCINOMA. — Columnar or spheJroidal cells. Growth either | 
infiltrates and thickens wall, or projects into lumen as villouiy 
fungating mass. 

■SITE OF ORIGIN. — Fundus usually. Less often, entire bladder, 
or at neck. 

LIVER. — Secondary growths in 50 per cent. In others, usually 
distension with bile. 

BILE-DUCTS. — Frequently involved by spread of gro^vth, Original 
site often uncertain. 

ABDOMINAL GLANDS.— Also affected. 

Secondary growths rare elsewhere. 

Symptoms. — (Elderly woman, often previous history of gall-stone's.) 

DISCOMFORT. — In right hypochondrium. May be PAIN : severe 
and paroxysmal, and superficial tenderness (8th dorsal segment). 

JAUNDICE, — Occasionally absent. 

LOSS OF WEIGHT ; ANOREXIA. 

GALL-BLADDER TUMOUR. — In over 50 per cent. Becomes 
hard and irregular. 

LIVER. — Usually enlarged. 

Symptoms are progressive. i 

Jaundice results from liver growths, or glands in portal fissure, 
or bile-duct involvement. 

Supraclavicular gland may be enlarged. 

CHOLECYSTOGRAPHY,— Filling defects. 

Duration. — Six months from jaundice. Death in ‘cholaemia*. 

Complications. — Suppurative cholecystitis, cholangitis. Adhesions 
to pylorus, etc. Fistulas into colon, etc. Portal vein thrombosis. 
Ascites (pressure on portal vein). 

Diagnosis from Gall-stones. — ^Difficult. Age. Progressive jaun- 
dice and cachexia. Palpable gall-bladder [see Courvoisier's 
Law, p. 525). Secondary gro%vths in liver often decide. 

Note . — ^At operation a chronically inflamed gall-bladder tnay 
be hard and thick, and distinction uncertain, 

WHEN LIVER INVOLVED.— Symptoms indistinguishable from 
hepatic carcinoma, and when bile-ducts involved, from carcinoma 
of bile-ducts or head of pancreas. 

Treatment. — Operation and removal, if. liver not involved. Con- 
siderable mortality from haemorrhage. 

Other Tumours of Gall-bladder. — Secondary growths very rare; 
no relation to gall-stones ; males preponderate. 

Innocent tumours : very rare. 


Cancer of the Bile -ducts. 

Etiology. — 

NATURE OF THE GROWTH . — Primary carcinoma. 
AGE, — 55 to 65 years. 

SEX. — ^Males, slight majority. 

GALL-STONES. — Present in about 30 per cent. 



THE LIVER 


517 


Morbid Anatomy. — 

CARCINOMA. — Usually columnar cells, occasionally spheroidal. 

. GROWTH. — (i) Projects into lumen, size not greater than cherry ; 
(a) More commonly, infiltrates wall, producing stricture. Origin : 
commonest near termination. Tends to spread along ducts, 
even to gall-bladder, or into pancreas. 

BILE-DUCTS. — Distended above ^owth. 

GALL-BLADDER. — Is always distended, unless prevented by 
adhesions from previous cholecystitis. 

LIVER. — JDeep green colour. Not always enlarged. Secondary 
growths in 20 per cent (low percentage ascribed to rapid death 
from cholaemia). 

Symptoms. — Onset insidious. Resembles severe catarrhal jaundice 
with cachexia. 

JAUNDICE. — Usually earliest S5nnptom. Steadily increases to 
dark green. 

CACHEXIA. — ^Loss of weight. Anorexia. 

PAIN. — ^Absent or slight : occasionally biliary colic. 

GALL-BLADDER. — Palpable : surface smooth. Primary growth 
never palpable. 

LIVER. — Usually palpable. Extension of grorvth may render the 
symptoms identical with carcinoma of gall-bladder, head of 
pancreas, or liver. 

TUMOUR OF HEPATIC DUCT.— -As above, but gall-bladder not 
enlarged. 

TUMOUR OF CYSTIC DUCT. — As cancer of the gall-bladder. 
No jaundice. 

Duration. — Six months from onset of jaundice. Death due to 
'cholasmia', or suppurative cholangitis. 

Complications. — Rare : portal thrombosis, rupture of distended 
gall-bladder, hemorrhage from growth. 

Diagnosis from Gall-stones. — ^By ; (i) Age ; (2) Insidious onset ; 
(3) Progressive jaundice and cachexia ; (4) Enlarged gall-bladder. 
See Carcinoma of Gall-bladder. 

Treatment. — Cholecystenterostomy may temporarily relieve gall- 
bladder and liver. 

4. STENOSIS AND OBSTRUCTION OF THE 
BIDE-DUCTS. 

Congenital Obliteration of the Bile-ducts. 

Situation and Extent of Obliteration. — Varies; usually in 
common duct, generally extending into common hepatic duct. 

SSorbid Anatomy. — 

BILE-DUCTS.— Great fibrous thickening. Lumen may be recog- 
nizable microscopically, but no epithelial cells are present. No 
dilatation above constriction. j 

LIVER. — ^Enlarged, hard, and bDe-stained. Histology : Marked 
cirrhosis, unilobular, and in parts multilobular. Gall-bladder 
almost obliterated. 

SPLEEN.— Enlarged. 
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Congenital Obliteration of the Bile-ducts, continued. 

Pathogenesis. — Origin may be : — 

1. CONGENITAL MALFORMATION.— On this theory, cirrhosis 

of liver is secondary, \J 

Note. — In adults, neither enlargement of liver nor mark^ 
cirrhosis follows obstruction of ducts. 

2. ACTION OF PLACENTAL TOXINS,— Toxins partly: (i) 

Reach liver direct, causing multilobular cirrhosis ; (2) Reach 
liver (and spleen) in general circulation, are excreted into bile, 
causing unilobular cirrhosis of liver and fibrosis of bile-ducts. 
Probable explanation. 

3. CONGENITAL SYPHILIS.— A very rare cause. 

Constriction by chronic peritonitis is on record. 

Symptoms. — Jaundice: onset at birth, or within two weeks: 
progressive and severe. Emaciation and haemorrhages, especially 
from cord, usually precede inevitable death, which frequently 
occurs in convulsions. No pyrexia. 

Diagnosis. — From other forms of Icterus Neonatorum {see p. 506). 

Stenosis of the Bile-ducts. 

Stenosis or stricture may be : (i) Congenital {see above) ; {2) Acquired . . 
Extremely rare as result of gall-stone ulceration, except in cystic duct ' 
{see Cholelithiasis). Annular carcinoma of duct may simulate 
stenosis. 

Obstruction of the Bile -ducts. 

Etiology practically identical with obstructive jaundice. 


VII. CHOLELITHIASIS ; GALL-STONES. 

ORIGIN AND FORMATION OF GALL-STONES. 

Gall-stones consist mainly of cholesterol and calcium bilirubin. 
The chief problems are : (i) Ihe origin of the cholesterol ; (2) The 
cause of precipitation ; (3) The mode of gro^vth of the stones. 

Older Theories. — 

1. STAGNATION AND INSPISSATION OF BILE.— Abandoned 

when it was found that concentration of bile does not by itself 
result in precipitation of solids. 

2. THUDICHUM'S CHEMICAL THEORY.— Sodium glycocholate 

was supposed to decompose, during stagnation, into glycocoU, 
cholic acid, and a sodium salt ; and hence the cholesterol, being 
little soluble in acid solutions, was deposited, i.e., the precipita- 
tion resulted from a change in reaction. 

These theories accepted presence of cholesterol as due to normal^ 
secretion from the blood. 

Naun3m’s Inflammatory Theory. — 

I. ORIGIN OF THE CHOLESTEROL. — (i) Cholesterol and calcium 
Me products of disintegration of cells, i.e,,’ the result of a mild 
inflammation of the mucous membrane, (ii) Micro-organisms are 
the cause of the inflammation. 
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2. MODE OF PRECIFITATION. — Calcium combines -with bili- 
rubin, and forms a precipitate, acting as a nucleus on which 
cholesterol is deposited. 

Naun3m.'s theory of a 'lithogenic cholecystitis' became 
accepted fondamentally, both as to essential presence of 
inJ^mmation, and as to origin of cholesterol, viz., from 
disintegrating mucous membrane due to action of bacteria, 
and not from blood and bile. 

Notes on Action of Bacteria Relating to this Theory. — 

i. Bile is favourable medium for bacteria, especially of 

coli-typhoid group. 

ii. Gall-stones have been experimentally produced by 

injecting attenuated typhoid cultures into gall- 
bladders. Gall-stones placed in normal gall-bladders 
are absorbed. 

iii. Gall-stones are definitely related to enteric fever. 

Coli-typhoid bacilli frequently present in stones. 
Kramer’s Modification. — 

Naunyn’s theory ascribed no importance to reaction of bile. 
Note : — 

i. Cholesterol is insoluble in water, soluble in alkaline 

solutions, especially ivith bile acids, but little so in 
acid solutions. 

ii. Cholesterol is also formed in disintegration of mucous 

membrane other than gall-bladder, and is present in 
cysts in large amounts, but does not precipitate, 
reaction being alkaline. Naunyn’s explanation : 
nucleus of calcium bilirubin absent. 

iii. Coli-typhoid bacilli are acid producers. 

Kramer's theory : The bacteria, by altering to acid the reaction 
of the medittm, favour deposition of the cholesterol produced 
by their action on the mucous membrane. 
modern Investigations and Theories. — ^Naunyn’s views irere 
long upheld, though not explaining rare occurrence of pure 
cholesterol calculi without inflammation of gall-bladder. Fresh 
questions and factors gradually arising included : — 

a. Concentration of Bile. — ^By absorption of fluid in gall- 

bladder, bile is concentrated about lo times. 

b. Reaction of Bile. — ^Normal bile is alkaline, but in the 

gall-bladder alkalinity gradually diminishes and it may 
become acid. Reaction may also be affected by acid- 
forming bacilli. 

c. Cholesterol.- — A considerable amount (150 to 220 mgm. 

per cent) is normally present in blood and in bile. Is 
absorbed from intestine, finally reaches liver in the blood, 
is excreted into bile, and reabsorbed. Origin in blood 
partly (o) exogenous from food : (6) endogenous formation 
by cortex of suprarenal and by corpus luteum, especially 
in pregnancy. Amount in blood, but not in bile, can be 
greatly increased by feeding. Note: — ■ 

i. It can be precipitated from human bile by rendering 
reaction acid. 
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Gall-stones — ^Modern Investigations and Theories, coniimted. 

ii. Amount in blood is increased in pregnancy and in 

typhoid, in both of which gall-stones are common.. 
Also in jaundice, in diabetes, in chronic nephritW 
in adiposity, and during menstruation. 

iii. Amount in blood falls after removal of gall-bladder ; 

also in acute fevers except typhoid. 

iv. It is relatively insoluble in acid solutions. 

d. Does the Gall-bladder either Absorb or Secrete 

Cholesterol ? — At present in dispute : some evidence 
both for absorption and secretion, but it does one or the 
other and is not merely passive. 

e. Relation of Bile-pigments to Precipitation of Choles- 

terol. — ^Now known : (i) Solubility of cholesterol in bile 
normally depends on amount of bile salts present ; (ii) 
Bile salts low when gall-stones present (cause unknown). 
Hence it appears that cholesterol even in normal concen- 
tration may precipitate if bile salts axe deficient. 

Three factors now recognized : — 

1. INFLAMMATION OF BACTERIAL ORIGIN (Cholecystitis). 

— ^Based on usual presence of organisms and evidence given, 
above. — Regarded as interfering with normal functions and'* 
reaction of gall-bladder, and not as means of actually producing 
cholesterol. Presence is not absolutely necessary (shown by 
cholesterol calculi with absence of inflammation). 

2 . CONCENTRATION OF CHOLESTEROL IN BLOOD AND 

BILE, — Precipitation depends on : (a) Alteration of reaction ; 
(J) Concentration of bile during stasis ; (c) Amount of choles- 
terol ; (d) Concentration of bile salts. 

3. STASIS. — ^Thereby : (a) Concentration of bile proceeds further ; 

(b) Alteration of reaction proceeds further. 

Any two of these factors provide conditions necessary for formation 
of calculi. Hence there are two modes of formation of gall-stones : 
(i) Aseptic : Rare cholesterol calculi. Factors ; (i) Increased 
cholesterol ; (ii) BUe reaction becomes acid during stasis. (2) 
Inflammatory : Usual mode. Factors : (i) Nuclei of calcium 
bilirubinate, etc. ; (ii) Bacteria acidify bile. 


COMPOSITION AND VARIETIES OF GALL-STONES. 


I. PURE CHOLESTEROL STONES. — Uncommon, 
large, smooth, yellowish, translucent appearance. 

Usually nucleus --of 


boutary. 

Consist 


of crystalline cholesterol 98 per cent. Usually nucleus --of 
pigment. Formed in gall-bladder when cystic duct blocked^ 
Not visualized by X rays. ‘ ' 


2. LAMINATED CHOLESTEROL STONES.— ExtemaUy resemble 
cholesterol. On section laminse of cholesterol and calcium 
biliverdin (green) or calcium bilirubin (brown). Cholesterol 
forms 75 to 90 per cent. 
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3. COMMON GALL-STONES. — Mixed cholesterol and calcium 
bilirubin. Consist of : (i) Nucleus — some debris ; (ii) Crystal- 
line body of cholesterol, calcium bilirubin and biliverdin, traces 
of CaCOg ; (iii) Non-crystalline crust. Soft and greasy when 
s fresh, hard when dry. 

\. PURE CALCIUM-BILIRUBIN STONES. — Form in hepatic 
ducts. Size, pea to grain of sand. Shape, irregular. Occur 
as : (i) Soft and broivn ; (ii) Hard, metallic lustre. In 

acholuric jaundice. 

5, Rare forms occur, e.g., calcium carbonate (extremely rare in 
man, common in animals). 

NUMBER. — Often multiple. 

SHAPE, — In gall-bladder are roundish. If moderately numerous, 
are faceted. In common duct, are elongated. 

SITUATION. — In gaU-bladder only, in over 50 per cent ; both in 
gall-bladder and other sites, in over 30 per cent. 

ETIOLOGY. 

AGE. — Usually over 40 years. Rare under 30 years. 

SEX. — Females preponderate, 75 per cent. 

PREDISPOSING FACTORS. — Factors producing stasis ; sedentarj' 
occupations, lax abdominal walls, constipation, obeslt^^ Preg- 
nancies. Specific infections of gall-bladder, e.g., enteric, and 
stagnation of bile. Rarely : acholuric jaundice, 

FREQUENCY. — ^In 5 to 12 per cent of autopsies. Commoner in 
Germany than in Great Britain and America. 

DIET. — Influence is uncertain. Fats and eggs especially cause 
increase of cholesterol in blood. 

SYMPTOMS. 

Classification of Symptoms. — Symptoms of gall-stones are 
very numerous. Arise from : {a) Mechanical effects ; (6) Results 
of inflammation, simple or suppurative, local or general. The 
symptoms also vary with the site of the stone, the degree of 
obstruction, and other factors. They are accordingly arranged 
in this section under the groups: (i) Biliary colic, general 
account ,* {2) Obstruction of the cystic duct ; (3) Obstruction 
of the common duct ; (4) Remote effects of gall-stones. 

LATENT SYMPTOMS. — Symptoms are often latent for long 
periods, or stones found only at autopsy. 

PRODROMAL SYMPTOMS, — Irregular dyspeptic symptoms due 
to Chronic Catarrhal Cholecystitis. Sec p. 513. 

/L. Biliary Colic. — 

GENERAL DESCRIPTION.— 

Pain. — 

Onset. — Sudden : occasionally previous shivering. Most 
common at night. May follow a journey or exertion. 

Site. — ^Rght hypochondrium. Not uncommon in epigashittm 

at onset. Rarely, left hypochondrium. 
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Gall-stones — Symptoms— Biliary Colic, continued. 

Radiates widely. — ^To angle of right scapula, and to right 
shoulder. Less distinctively, across abdomen. j 

Character. — Agonizing and paroxysmal. No relief in anw 
position, or from pressure. Severe on deep breath. 
Termination. — Gradually eases : leaves dull ache. RarSy, 
sudden relief. 

Duration. — Usually three to twelve hours. Subsequently much 
prostration. May recur after short interval. 

Cause of pain.— ^Muscular spasm excited by impaction of stone 
in neck of gall-bladder. Movement of stone in bile-passages. 
Accessory causes : {a) Acute inflammation due to stone ; also 
possibly : (6) Shape of Heisterian valves ; (c) Distension of 
gall-bladder by secretion. First attack usually severest : 
later, ducts dilated. 

Accidents during a paroxysm. — Fatal syncope; rupture of 
gall-bladder. Rare. 

Restlessness. — Shivering. Cold but sweating. Facies pale. 
May be precordial discomfort. 

.Vomiting. — ^May ease pain, by relaxing gall-bladder spasm. 
Pulse. — Small and feeble. Condition of collapse. 

Temperature. — Often ioo“ (cholecystitis). May be higher. v, 
Tenderness. — ^Marked at gall-bladder spot — midway between 
tip of gth rib and umbilicus. Right rectus often rigid. Sub- 
sequently persists for several days, depending on severity : 
(i) GaU-bladdef area : Murphy's sign : pain on taking deep 
breath during palpation. (2) foght lower intercostal muscles : 
not* constant. 

Liver. — ^Very tender : may be enlarged. Similarly gall-bladder. 
■Palpaiion during spasm unsafasiactory. 

AFTER-EFFECTS.— 

Jaundice. — Does not occur unless stone reaches common bile- 
duct, or infla mm ation spreads to it : in latter case, jaundice slight 
and^ansient. Onset'. A few hours to two or three days after colic. 
Constipation. 

REPEATED ATTACKS. — Common : mild or severe. 

1. Without Jaundice. — Stones impacting at neck of bladder. 

2. With Jaundice (often slight and transient). — Stones passing 

down cystic and common duct. Usually others in gall- 
bladder. 


DIAGNOSIS. — Characteristics : (i) Colic ; (2) Subsequent jaundice ; 
(3) Often previous attacks ; (4) Stone passed in faeces (stir in 1-20 
carbolic, and strain through muslin). Diagnosis from : — 
Coronary Thrombosis. 

Renal Colic. — Radiation of pain : no jaundice. '''V 

Acute Gastritis. — Pain less ; rigor rare ; no collapse. ^ 
Duodenal and Gastric Ulcer. — (Closely resembled by chronic 
gall-bladder with adhesions.) (o) Pain daily and regular ; 
( 5 ) No radiation to shoulder ; (c) Less paroxysmal ; (d) 

Gastric contents show free HCl increased (in gall-stones 
normal or usually diminished). 
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Movable Kidney.— Worse by day ; pain less ; no collapse. 
Appendicitis. — Biliary colic referred to iliac fossa is very rare. 
Hysteria. — By other signs. Pain often periodical. 

Acute Cholecystitis. — S3unptoins may be identical. 

Other Conditions. — ^Pleurisy and pneumonia at right base. 
Lead colic. Tabetic crises. Malignant disease. Acute 
pancreatitis (profound collapse). Acute pyelitis. 

Note. — Gall-stones (or cholecystitis), duodenal ulcer, and 
appendicitis coexist not very rarely, 

Z. Obstruction occurring in Cystic Duct. — General symptoms 
of biliary colic. Sequelm may be ; — 

1. DILATATION OF GALL-BLADDER (Hydrc^r Feric^aPcl/e®). — 

Tumour may be very large. Contents : (a) Acute obstruction : 
bile and mucus. (6) Chronic obstruction : clear mucus. Sequelss: 

(i) Suppuration, specially chronic empyema ; (ii) Atrophy, 

2. ACUTE CATARRHAL CHOLECYSTITIS. — Common, and is 

largely cause of symptoms. 

3. SUPPURATIVE CHOLECYSTITIS.— Either : (i) Acute; or 

(ii) Chronic simple empyema. 

4. CHRONIC CHOLECYSTITIS AND ATROPHY OF GALL- 

BLADDER. — Not infrequent. All grades from enlarged hard 
organ to fibrous cord. 

Jaundice absent in cystic duct obstruction, or slight degree from 
inflammation spreading along duct. 

3. Obstruction occurring in Common Duct, — Commonest site 
is near termination. General symptoms of biliary colic. 

Three groups : (i) Complete obstruction ; (2) Incomplete 

obstruction ; (3) Ball-valve obstruction, 

1, COMPLETE OBSTRUCTION.— (Rare.) Symptoms 

Onset. — ^Attack of epigastric pain or biliary colic (usually 
previous attacks) followed by — 

Jaundice. — Deep ; long duration ; intensity unvarying. 
Gall-bladder. — ^Not enlarged (unless calculus at junction 
■with cystic duct). Liver enlarged. 

No Symptoms of Sepsis. 

Stools. — C lay-coloured. 

Urine. — Contains bile. 

Van den Bergh’s Reaction. — ^D irect positive. 

Diagnosis. — ^From carcinoma by : (u) Biliary colic ; (6) Gall- 
bladder not enlarged. 

Treatment. — Operation if jaundice persists (stone occasionally 
' works loose ' and passes). 

Note. — ^Bile-ducts dilated with clear fluid, 'white bile . Sec 
p. 526. 

2. INCOMPLETE AND INTERMITTENT OBSTRUCTION.— 

Common. Repeated attacks as stones pass through duct. 
Symptoms : — 

Jaundice. — Intensity varying ; long duration. 

Gall-bladder. — ^N ot enlarged. 

Liver, — Not enlarged. No ascites. Spleen may be palpable. 



524 DISEASES OF THE DIGESTIVE SYSTEM 


Gall'Stones — Obstruction occurring in Common Duct, coitiinued. 

■ Bile. — Present in urine. Faeces vary. 

Fever. — Occasionally : from catarrhal cholangitis. ! 

Van den Bergh’s Reaction. — Direct positive, / 

Treatment. — See p. 527. /<. 

Morbid Anatomy. — Common duct and all ducts dilated : . 

thickened, inflamed, but no ulceration. Gall-bladder small : 
walls thickened ; adhesions common. Liver often small : 
fibrosis around ducts. 

Complication. — Suppurative cholangitis (seep. 511) : symptoms 
of intense sepsis, high temperature : rapidly fatal, 

3, BALL-VALVE OBSTRUCTION (‘HEPATIC INTERMITTENT 
FEVER'). — Special symptoms associated with a movable 
calculus, usually in ampulla of Vater : ' ague ' paroxysms of 
chills, sweats, and fever due to catarrhal pancreatitis. 

Jaundice. — ^Variable : absent or present and deeper after 
paroxysm. 

During Paroxysm. — (a) Pain over liver; (b) Vomiting and 
gastric pain. 

Paroxysms. — Of great severity; teniperature 103° to 105®: 
may recur daily or periodically, as in malaria. 

In Intervals, — ^Temperature normal. General health remains 
good. Paroxysms are not proof of sepsis : may recur for\ 
years without suppuration. 

Attacks due to bile or intestinal contents entering duct of 
Wirsung and causing pancreatitis. Only condition apart 
from malaria, in which rigors recur over many years ■ 
with fair health. Now very rare. 

Progress, — Intermissions become less complete and health 
deteriorates. Chronic inflammation may finally produce hard 
fibrous mass, enclosing stone or muddy debris. Cholangitis 
may develop, with signs of sepsis. Pancreas may be 
disintegrated. 

Diagnosis. — From : (i) Malaria ; {2) Suppurative cholangitis 
(may be sequel) ; (3) Carcinoma of bile-ducts or pancreas. 

Treatment. — Operation. 


4. Remote Efifects of Gall-stones. — 

1, BILIARY FISTUL.®.— 

Intestinal. — (a) Duodenum : most common, calculus may 
cause intestinal obstruction, (b) Colon : next in frequency ; 
often no symptoms. ’ 

Rarely, fistulm recorded in other directions, gastric, renal, 
etc. ; cutaneous, usually at umbilicus. 

2, PERFORATION INTO PERITONEUM.— Usually from acute 

cholecystitis. Perforation may result in : (a) Local absce¥s>^ 
(&) General peritonitis, or this may follow former. Symptoms v 
Peritonitis with localizing symptoms : (i) Sudden pain near 
liver ; (ii) Rapid jaundice (peritoneal absorption of bile). 

3, INTESTINAL OBSTRUCTION (see Intestinal Obstruction- 

Gall-stones, p. 477). — Usually elderly women. Stone enters 
duodenum by fistula, and impacts in ileocsscal valve. 
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4. ADHESIONS. — Common. Produce vague pains (chronic and 

nagging) varying Avith organ affected. Pylorus and stomach 
common. 

5. CHRONIC CHOLECYSTITIS. 

►^6. CARDIAC SYMPTOMS. 

7. ' CARCINOMA. 

8. PANCREATITIS.— Rare. 

9. STRICTURE OF BILE-DUCTS. — Extremely rare except in 

cystic duct. Symptoms variable; (i) Cystic duct; colicky 
pain ; previous adhesions prevent enlargement of gall-bladder, 
(ii) Common duct : progressive jaundice, and great liver enlarge- 
ment : symptoms identical rvitii carcinoma. 

VARIOUS FEATURES. 

Cholecystog'raphy. — Tetraiodophenolphthalein given (Graham). 
Contra-indicated by renal or cardiac disease, but toxic results 
now much diminished.. Preliminary radiograph of abdomen 
essential. Fat-free diet for day before dye taken. Radiograph 
12 hours after administration. Main results : — • 

NORMAL GALL-BLADDER. — (i) Shadow present 12 hours after 
dye ; (2) Shadow much reduced 3 hours after meal uith fat. 

NO SHADOW. — Occurs in ; (1) Diseased gall-bladder, e.g., stones, 
blocked cystic duct, chronic cholecystitis ; (2) Impaired liver 
function ; and (3) Dye not absorbed. 

CALCULI. — Show as ‘ring shadows’. Transparent calculi may 
show as pale areas surrounded by dye. Dtagtiosis from ; renal 
calculi, calcified glands, calcified costal cartilage. 

Note. — Calculi containing calcium show in controls (usual over 
40 years). 

Courvoisier’s Law. — ‘When the common duct is obstructed by a 
stone, dilatation of the gall-bladder is rare ; when the duct is 
obstructed by other causes, dilatation is common. ’ (Great 
importance in diagnosis.) Absence of enlargement with gall- 
stone ascribed to previous inflammation causing adhesions and 
• fibrosis. 

COROLLARY TO THE LAW,— In jaundice due to gall-stones 
the gall-bladder is usually small ; when due to carcinoma it is 
usually enlarged. 

NOTES ON THE LAW,— (a) Stone in cystic duct : gall-bladder 
enlarges (jaundice usually absent). (6) Carcinoma with previous 
stones: gall-bladder small, (c) Chronic cholecystitis; gall- 
bladder may be enlarged. 

Biliary Colic in Absence of Calculi. — ^Formerly attributed to 
stones having been passed. Also following explanations ; 

I. 'STASIS GALL-BLADDER’. — Attributed to disturbances of 
neuro-muscular mechanism of the' gall-bladder and Oddi s 
sphincter and bile-ducts, or to kinking of cystic duct. Gall- 
bladder and sphincter may both be hypertrophied, or conversely 
both atrophic. 
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Gall-Stones — ^Various Features, continued. 

2. CHOLESTEROLOSIS OF GALL-BLADDER ('Strawberry 
Gall-bladder' — Boyd). — ^WaU covered with minute yelloA’'^ 
opaque spots, being deposits of cholesterol beneath surface o% 
epithehum. Polypoid masses may break off and form ba^ 
for cholesterol calculus, often present. Probably error either ' 
in absorption or excretion of cholesterol. Symptoms may 
resemble cholecystitis or mild colic. 

Oddi’s Sphincter and Effects of Cholecystectomy. — Oddi's 
sphincter, at termination of common bile-duct, normally relaxes 
when gall-bladder contracts, permitting passage of bile ; as with 
food or magnesium sulphate in stomach. Oiherwise is tonically. 
contracted : can resist pressure of 200 to 300 mm. HjO. Spasms 
or abnormalities of contraction of sphincter, due to loss of gall- 
bladder reflex, account for various conditions after cholecyst- 
ectomy : — 

I. Bile-ducts normally dilate after cholecystectomy. Sphincter 
resistance falls. Bile dribbles through continuously, as in 
retention with overflow. 

Persistent contraction is probably cause of biliary colic after 
cholecystectomy for gall-stones : symptoms suggesting stone 
left in common duct. Often passes in short period. \ 

‘Cystic dilatation of extrahepatic bile-ducts'. May be enormous. 
No obstruction or cause present. 

Duodenal Contents. — Obtained by Lyon's method : passage of 
duodenal tube ; aspiration of contents ; injections of magnesium > ' 
sulphate to stimulate contraction of gall-bladder. May be 
absence of bile. 

‘ White Bile ’. — Glands in common bile-duct secrete watery secretion, 
which dilutes bile. With complete obstruction, pressure rises so 
high that liver cannot secrete bile, and bile already present is 
absorbed by blood. Watery secretion continues and contents of 
dilated ducts become colourless. 

Simple Enlargement of Gall-bladder. — ^Enlarges directly down- 
wards from tip of gth rib, or shghtly inwards. Superficial, 
cucumber-shaped. Moves with respiration (unless adhesions). 
Movable laterally only. (Examine bimanually.) 

‘ Gall-bladder Spot ’. — Maximum tenderness is midway between 
umbilicus and tip of gth rib. 

Riedel’s Lobe. — A tongue-like projection from lower edge of liver, 
usually following previous gall-stones or cholecystitis, and often j 
covering diseased or enlarged gall-bladder. ^ 

Dilatation of Ducts above Obstructions. — ^Two forms : (a) Cyhn^ 
drical ; (b) Saccular. Rare, but may be enormous, simulating, 
and diagnosed as, various cysts. 

Estimation of Pat in Faeces. — With stones in common duct, fatty 
acids exceed neutral fat. With carcinoma of pancreas, neutral 
■ fat exceeds fatty acids. (Sec p. 53g.) 
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TREATMENT. 

Attack of Biliary Colic.— Inject morph, sulph. gr. -J to Repeat 
if necessary. Note : morphia increases spasm of sphincter of 
Oddi and only relieves pain by dulling higher centres ; hence need 

' for large dose, and frequent failure. Inhalation of amyl nitrite : 
rapid but transient. Glyceryl trinitrate, gr. i /loo, placed under 
tongue : slower but more lasting. Atropine has no effect. 

Bed until tenderness subsides. 

Medical Treatment of Gall-stones. — Only as preparatory for 
operation, or when operation is contra-indicated. 

DRUGS. — ^Mag. sulph. 3 j or 3*1 every morning. He.xamine, gr. 
20 to 6o, with alkalis, at night. To stimulate contraction of 
and disinfect gall-bladder. 

REGULAR LIFE AND EXERCISE; AVOID CHILL AND 
FATIGUE. 

BOWELS. — Daily action. Commence with a few rectal washes. 

DIET. — Ordinary simple mixed diet : moderate quantity ; reduce 
fats and substances rich in cholesterol, especially eggs. 

FLUIDS. — Give freely : especially mineral waters, e.g., Vichy. 

Surgical Treatment. — ^Not contra-indicated, in general, by cardiac 
; symptoms, which often improve. For Complications of Chole- 
cystectomy, see p. 526. 

VIII. CIRRROSES OF THE LIVER. 

Conditions characterized by increase of the fibrous tissue of the 
liver. Lesions found at autopsy are end-results, and little is known 
of the earlier pathology and etiology. 

Provisional Classification. — 

1. PORTAL CIRRHOSIS. — Syno/iyms : Laennec’s Cirrhosis. 

iMultilobular Cirrhosis. Alcoholic Cirrhosis. 

Etiological factor conveyed by blood-stream. Liver cells 
thus suffer primarily — i.e., parench)anatous injuiy’ followed 
by 'regeneration '. Fibrous tissue principally multilobular. 

2. BILIARY CIRRHOSIS . — Synonym : Unilobular Cirrhosis. 

Etiological factor conveyed by bile-ducts. Portal ducts suffer 
primarily — i.e., cholangitis. Fibrous tissue principally 
unilobular. 

Two groups : — 

a. Infective Cholangitis. — Syiwnym : Hanot’s Hyper- 

trophic Biliary Cirrhosis. Liver large. 

b. OssTRUcTn'E Cholangitis. — Synonym : Charcot's 

; Cirrhosis. Liver small. 

Often included are : — 

3. CHRONIC PERIHEPATITIS. 

4. SYPHILITIC HEPATITIS. 

Various conditions associated with cirrhosis : {a) Hiemochromatosis ; 
[b) Banti’s disease (multilobular) ; (c) Wilson’s disease. Also 

Egj’ptian splenomegaly. 
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Cirrhosis of the Liver — continued. 


ALCOHOLIC OR PORTAL CIRRHOSIS. 

{Multilobular Cirrhosis.) 

A chronic degeneration of the liver due to the prolonged ingestieCi 
of alcohol, characterized pathologically by increased interlobular • 
fibrous tissue and degeneration of liver cells, and clinically by 
obstruction to the portal circulation. 

Note . — Certain disputed theories are referred to at end of section. 


Etiology. — 

AGE. — Commonest, 40 to 50 years. 

SEX. — ^Males 2 to i female. 

ALCOHOL. — Almost invariable antecedent of portal cirrhosis. 


Morbid Anatomy. — Two forms : (i) Atrophic cirrhosis; (2) Fatty 
cirrhotic hver ; especially in beer drinkers. The essential changes 
in the hver are : (a) Increase of interlobular fibrous tissue ; (6) 
Degeneration of liver cells — viz., hepatitis. 

1. ATROPHIC CIRRHOSIS OF LIVER.— 

Size. — Usually small, sometimes markedly. 

Shape. — ^Deformed. Capsule thickened. 

Surface. — ^Irregular, with protruding 'hobnails', of size oL 
pea upwards. Firm, cuts with resistance. L 

On Section. — ^Pale. Yellowish areas surrounded by trans- > 
lucent strands of fibrous tissue, continuous with depressions 
on surface, and spreading from portal canals. 

Histology. — (i) Strands of fibrous tissue, mainly multilobular / 
(enclosing several lobules) : but varies, and in places, 
or when advanced, may be unilobular and intercellular. 

(2) Liver cells degenerating, especially near periphery of 
lobule (i.e„ in portal spheres), with invasion of fibrous 
tissue ; some fat in cells. Often signs of ‘regeneration’. 
Portal Vein and main liver branches thickened. Hepatic 
arteries dilated. 

2. FATTY CIRRHOTIC LIVER.— 

Size. — ^Enlarged. 

Surface. — Smooth or sUghtly granular. Firm, cuts with 
resistance. Pale, and otherwise resembles ‘fatty liver’. 
Histology. — Fatty degeneration and infiltration of liver 
cells marked. Other changes as in atrophic form. 

OTHER CONDITIONS.— 

Peritoneum. — Surface opaque, often thickened. Ascites , 
common. " 

Stomach and Small Intestines.— Chronic catarrh due to 
{a) alcohol, (6) portal congestion. 

Veins of (Esophagus and Gastric Cardia. — ^Varicose. 

Spleen. — ^Enlarged. 

Tuberculosis. — Y ery common : pulmonary, pleuritic, 
peritoneal. 

Lungs compressed, if much ascites. Arteriosclerosis, 
myocarditis, fibrosis of kidneys common (probably 
alcohohsm). 
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Collateral Circulation. — Principal veins involved : 

1. ACCESSORY PORTAL SYSTEM OF SAPPEY.— (i) Veins in 

round ligament connecting at umbilicus with epigastric -and 
mammary veins: may form 'caput Medusas’, (ii) Veins 
through suspensory ligaments, diaphragm, diaphragmatic veins, 
and vena azygos to superior vena cava. 

2. (ESOPHAGEAL AND GASTRIC \^INS.— Large varices at end 

of oesophagus and cardia. 

3. RETROPERITONEAL VEINS, connecting portal and inferior 

vena cava branches. Also ‘veins of Retzius’ forming sub- 
peritoneal anastomosis of these systems. 

4. INFERIOR MESENTERIC AND HiEMORRHOIDAL VEINS. 

— ^Probably little influence ; hamorrhoids not markedly 
frequent. 


Symptoms . — May be latent for years with advanced cirrhosis, if 
collateral circulation effective : duration longest in fatty cirrhotic 
liver : otherwise two forms are identical, except greater size and 
tenderness of liver in fatty type. 

Common first complaints are : (i) Dyspepsia ; (2) Haemat- 
emesis ; (3) Slight jaundice ; (4) Ascites and abdominal 
swelling. 

Symptoms are obstructive, due to portal congestion, and toxic, 
due to destruction of liver cells. 

CHARACTERISTIC SYMPTOMS.— 

Gastro-intestinal Catarrh. — (Venous congestion and al- 
coholism.) (i) Anorexia, nausea and vomiting, especially 
morning ; (2) Tongue furred, breath foul ; (3) Constipation, 
and irregular bowels. 

H^matemesis. — ((Esophageal varices.) Often early, verj' 
profuse, recurrent. Severe collapse and fatalities very rare. 

Other HiEMORRHAGES. — ^Epistaxis, mel®na common. 

Slight Jaundice. — Often absent. Definite jaundice rare. 


PHYSICAL SIGNS.— 

‘Hepatic Facies ’.—Dry, sallow, icteroid skin: conjunctive 
• venules on nose and cheeks. Patient thin. Appear- 
ance often distinctive in late stages. 

Liver.— Often enlarged and tender : generaUy palpable, even 
if email Hard edge, rough surface. A large fatty cirrhotic 
liver may diminish rapidly under treatment. 

Spleen. — Usually palpable. 

Venules at Costal MLargin. 


Collateral Circulation. — See above. , 

Blood-pressure usually low. Heart often dilated. 
Ascites.— Common in late stages. Distended abdomen con- 
trasts with wasting elsewhere. Fluid usually clear . rareh 
pseudochylous and very rarely hemorrhagic. 
TEMPERATURE. Fever rarely entirelj' absent. If marked. 


suggests tuberculosis. 
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Alcoholic or Portal Cirrhosis — Symptoms, continued. 

ANEMIA. — ^Usually microcytic. (Megalocytic rarely recorded : 
probably storage failure of haemopoietic factor.) ■ \ 

URINE. — Often reduced. Albumin common. f 

VARIOUS LATE CONDITIONS, — Ncevi : spider angiomata, fad^i^ 
neck, back, (Edema of feet : general anasarca rare. Various' 
effects of ascites. 

VAN DEN BERGH’S REACTION.— Varies. 

TOXIC SYMPTOMS, — Delirium, coma, or a condition of cholsemia 
may develop at any time, but usually in late stages. 

Complications. — Delirium tremens. Ascites. Tuberculosis, very 
common : cause of death in 15 to 25 per cent. Pneumonia. 
Choleemia. Chronic nephritis. Carcinoma. Thrombosis of portal 
vein (rare). 

Diagnosis. — In early stages, suggested by alcoholic history, 
gastritis, and enlarged liver. Diagnosis definite with 'hepatic 
facies’, haematemesis, physical signs in liver and spleen, and 
ascites. Tests for liver function are usually normal. Difficulties 
may arise from : — 

ENLARGED LIVER IN ABSENCE OF ASCITES.— (i) Passive, 
congestion ; (2) Fatty liver ; (3) Malaria ; (4) Leukaemia and(^ 
splenic anaemia; (5) S3^hilis; (6) Amyloid liver; {7) Biliairy 
cirrhosis. 

H.®MATEMESIS. — (i) Gastric and duodenad ulcer ; (2) Caxcinoma. 

ASCITES, — (i) Tuberculous peritonitis ; (2) Abdominal neoplasm ; - 
(3) Chronic peritonitis ; (4) Portal thrombosis (very rare). 

Prognosis. — Early stage is a hepatitis : if strictly teetotal may 
‘recover’ even after liver enlarged. Subsequently, prognosis bad. 
Death usually 3 years from onset of symptoms : occasionadly 
8 to 10 years with good collateral circulation. Rarely, with 
teetotalism, apparent recovery. When ascites occurs, very bad : 
this is almost a terminal event. 

Treatment. — (Syphilis should be excluded by a Wassermann test.) 

EARLY STAGES. — A. regular and moderate life. Moderate diet, 
plentiful fluid, regular bowels (saline aperient) ; no alcohol. 

GASTRIC CATARRH, — ^Bismuth, and treatment as in gastritis. 

H.®MATEMESIS. — (Often beneficial. Treat only when profuse.) 
Inject morphia. 

ASCITES. — ^Treatment mainly to relieve discomfort. Great restric- 
tion of fluids inadvisable. 

Paracentesis, — If volume of fluid affects heart, lungs, or 
comfort, 

Notes on Certain Theories, etc. — \ 

PATHOGENESIS OF THE LIVER CHANGES. — A causal toxin 
arriving in portal blood causes degeneration of liver cells ; for a 
tiine 'regeneration* occurs. The fibrous tissue increases second- 
arily, as a 'replacement fibrosis'; later, contracting, it causes 
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atrophy of liver cells, compression of portal branches, and hence 
‘portal obstruction'. Against this theory is fact that cirrhosis 
is in excess of liver degeneration at any stage. Probably toxin 
affects both tissues simultaneously. {For 'Regeneration' and 
'Newly-formed Bile-ducts', see Acute Yellow Atrophy, p. 506.) 

ACTION OF ALCOHOL. — ^Theories: (i) Direct poison on liver 
cells. Cannot be produced in animals : an accessory factor may 
be necessary. (2) Produces gastro-intestinal catarrh, whence 
'autotoxins' are absorbed. (3) Due to ‘higher alcohols' and not 
to CjjHsOH. All unproved. 

CAUSES OTHER THAN ALCOHOL. — Typical condition occurs 
in teetotallers — e.g., in Brahmins. Etiology uncertain. Possibly 
related to ‘toxic jaundice' (see p. 504 and Subacute Yellow 
Atrophy, p. 508). 

COLLATERAL CIRCULATION. — Good effect : relief of portal 
circulation. Bad effects : (i) Haemorrhage from varicoses ; 

(2) Much blood escapes 'detoxifying' action of liver. 

SPLENIC ENLARGEMENT. — ^Theories of origin : (i) From 

congestion : probable cause ; supported by rapid enlargement 
in portal thrombosis ; opposed by small spleen in chronic heart 
lesions (Uver acts here as buffer). (2) From toxins causing the 
j cirrhosis, or escaping liver in collateral circulation. 


HYPERTROPHIC BZLXARY CIRRHOSIS. 

(Hanot's Disease.) 

A chronic condition of unknown origin, characterized pathologically 
by unilobular fibrosis of the liver, and clinically by jaundice, enlarged 
Uver and spleen, and absence of ascites. 

Note. — ^This description is given according to tradition. The 
existence of the disease as a constant entity may be doubted, but it 
may occur very rarely as the result of an infective cholangitis. It is 
frequently diagnosed erroneously in quite different conditions. 

Etiology. — 

AGE. — ^Young adults. 

SEX. — ^Males ; very rare in females. 

CAUSE.— Unknown ; alcohol is not a factor ; theory of an infection 
is based on febrile attacks with leucocytosis. 


Morbid Anatomy. — 

LIVER.— Enlarged markedly. Heavy. Shape nonnal. Surface 
smooth. Colour, dark green (late stage). hard. On section, 

surface greenish yellow, strands of fibrous bssue visible. 
Histology : (j) Fibrous tissue increased, especially unilobular. 

(2) ChSlangitis : proliferation and desquamation of epi^ehum 
in smaller ducts, whence obstruction and blockage with bile 
thrombi. (3) Numerous ‘newly-formed bile-ducts present (hver 
‘regeneration'). Degeneration of Uver ceUs not ^treme. 
SPLEEN.— Enlarged : .fibrosis and atrophy. ^Veight : 24 to 36 02. 
Gall-bladder, bile-ducts, portal vein and tnbutanes, normal. 
No gastro-intestinal catarrh. No ascites. 
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Hypertrophic Biliary Cirrhosis, continued. 

Symptoms. — ^Young males. No alcoholic history. Very, chronic, 
four to ten years. . ' J 

ONSET, — Insidious. Progressive weakness and malaise. ADdomw 
swells. 

RECURRENT ATTACKS.— Pain over liver, pyrexia, ieucocytosis 
often nausea, vomiting, and deeper jaundice. Duration, days to 
weeks. 

JAUNDICE, — Tinge slight at onset, progresses ; often finally dark. 
LIVER AND SPLEEN.— Greatly enlarged. Edge firm. 

Usual symptoms of jaundice, except stools dark. Moderate ancemia. 

In later stages may be : skin very dark ; haemorrhage from gums, 
etc. (icteric origin) — ^haematemesis rare. Absent : ascites, signs of 
portal obstruction. Dyspepsia slight or absent. 

Termination. — Progressive weakness ; always fatal. Termination : 
intercurrent diseases, occasionally ‘cholaemia’, or icterus gravis 
during febrile attack. 

Treatment. — Symptomatic. 

OBSTRUCTIVE BELIABY CXBXIKOSIS. 

{Charcot's Cirrhosis.) 

Is result of ascending cholangitis due to obstruction of bile-duct^ 
from : chronic obstruction by gall-stone, stenosis following operation,^ 
chronic pancreatitis, carcinoma of head of pancreas. Very rare. 
Morbid Anatomy. — Liver contracted and irregular. Dark green. 

Fibrosis, multilobular or unilobular. ^ 

Clinical Features. — Depend on cause. Progressive jaundice. Opera- 
tion may cure, if cause removable. 

CHRONIC PERIHEPATITIS. 

{Sugar-iced Liver. Zuckergussleber.) 

Morbid Anatomy. — (i) Capsule enormously thickened; (z) Liver 
contracted, but little or no interstitial cirrhosis ; (3) Varying 
degrees of chronic perisplenitis; (4) Chronic proliferative peri- 
tonitis; and {5) Chronic interstitial nephritis. 

• Clinical Features.— (i) Recurrent ascites; (2) No Jaundice; (3) 
Chronic nephritis. All degrees to typical 'chronic proliferative 
peritonitis’ {see p. 553). 

SYPHILITIC HEPATITIS. 

See Syphilis of the Liver, p. 231, 


IX. ABSCESS OP THE LIVER. 

Etiology. Secondary to conditions outside liver. Two groups ^ 
1. Amoebic Hepatitis and Abscess (Tropical Abscess). 

oi infection:— 

SUPI^URATIVE PYLEPHLEBITIS. — Through portal vein. 
Primary focus : appendix ; less commonly, other regions in 
portal area, especially sepsis of haemorrhoids and rectum. 
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6. SUPPURATIVE CHOLANGITIS. — ^Through the bile-passages. 
Arising from : gall-stones (see p. 511). 

c. GENERAL SEPTIC.®MIA OR PYJEMIA.— Through general 
, circulation. 

(^^ccasional causes : trauma of liver, hydatid cysts. 

In' bacillary dysentery and similar intestinal infections, abscess of 
the liver occurs very rarely, and is not always fatal. 


1. AMCEBIC HEPATITIS AND AMCEIBXC ABSCESS. 

Caused by Entamoeba histolytica. Occurs in 2 per cent of cases of 
amoebic dysentery. 

Special Points. — 

PREVIOUS DYSENTERY. — ^History in high percentage of cases. 
May have been mild. Occasionally no record : m some of these 
sigmoidoscopy reveals small ulcers with cysts present. 

INTERVAL SINCE DYSENTERY.— May be acute \vithin few 
weeks. May be 5 to 10 years or longer. 

AMCEBIC HEPATITIS. — ^First stage of liver involvement. If 
treated, does not progress to abscess. Pathology unknown : 
probably diffuse, as l®vulose test shows insufficiency. Amoebic 
abscess thus occurs only if already formed or hepatitis untreated. 
No definite signs distinguish hepatitis from abscess : recognition 
of abscess by (i) tumour present, (2) lack of response to emetine 
in 7 to 10 days. 

CHRONIC ALCOHOLISM.— Predisposing factor. 

MODE OF ONSET.— May be : (1) Acute or subacute : symptoms 
develop rapidly may be shortly after dysentery. (2) Chronic r 
slow development. 


Acute Amoebic Hepatitis and Abscess. 

Symptoms. — ^Progress rapidly. 

1. PAIN. — (i) Over liver ; (ii) Back and right shoulder. 

2. LIVER ENLARGED AND TENDER. — ^Abdominal muscles 

rigid. If abscess, dullness, usually increased upwards in mid- 
axiUaxy line, from common position of abscess (top of right 
lobe) ; if in left lobe, tender tumour in epigastrium. 
ICTEROID TINT. — Sometimes absent. Rarely deep jaundice. 
CONSTITUTIONAL SYMPTOMS (less marked in chronic 
forms).— (i) Fever: irregular, rising to 103 . (11) 

(iii) Profuse sweats, (iv) From septic absorption: muddy 
complexion, wasting, anorexia, furred tongue. 

5. PULMONARY SYMPTOMS AT RIGHT 

pleurisy. (Inflammation spreading through diaphragm. In 
later stages, and not invariable.) 

RADIOGRAPHS.— Right dome of diaphragm may be raised and 
immobile : some opacity at right base. 


3 

4- 
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Acute Amoebic Hepatitis and Abscess— Symptoms, coviinued. 

CHRONIC FORMS.—Slow development. Symptoms slighter. i 
LEUCOCYTOSIS.— 10,000 to 25,000 ; mainly polynncleais. May? 
be absent. 

No ascites, nor enlargement of spleen. 

Diagnosis. — -Difficult in early stages. History of amoebiasis import- 
ant. Examine stools for cysts, and X-ray chest. Diagnosis from ; 

(1) Malaria. Often simulated by recurrent pyrexia and rigors. 
Protozoa in blood, efiect of quinine. (2) Empyema. (3) Gall- 
stones (hepatic intermittent fever). (4) Pylephlebitis. (5) Sup- 
purating hydatid cysts. 

Amosbic Abscess. 

Morbid Anatomy. — Commonly single, in right lobe and on dia- 
phragmatic surface. Occasionally two or more present. Early 
abscess : contents gray yeUow. Larger abscess : necrotic walls, 
contents reddish mass of blood and liver tissue. Old abscess 
has dense, fibrous walls. 

Contents are sterile (in absence of secondary infection), are not 
purulent, and consist of detritus. Amcebae only present inS 
recent abscess : in old abscesses only found in walls. S 

Perforation. — Occurs into : — 

1. LUNGS. — ^Most common. Either direct into lung or via pleura. 

Symptoms : (i) Cough ; (ii) Signs at right base ; (iii) ' Anchovy 
sauce' sputum when lung perforated — contains amoebae, liver 
tissue, pus scanty. Prognosis : mortality 25 per cent, recovery 
often slow (if without emetine treatment). 

2. OTHER SITES. — ^Externally. Stomach. Peritoneum (locad or 

general infection), 

Chroiuc Amoebic Hepatitis. 

Presumed to be present in those exposed to infection, exhibiting 
' liverish ' attacks : liver may be tender and palpable. Responds to 
emetine. 


Treatment. 

Emetine Hydrochloride. — Hypodermic or intramuscular injection ; 
j daily for 12 injections (see p, 94). Rapid improvement. 
Course should be repeated. Yatren may be given also (see p. 95). 

Liver Abscess. — If no improvement in hepatitis in 7 to 10 days, 
abscess present. May become absorbed under further treatment^ 
agnation •will shorten course. Operation only for epigastric 

No/e. Aspiration in stage of diSuse hepatitis involves risk of 
h®morrhage. 

Prognosis.— Good. Mortality low Avith modern treatment. 
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2. pysimic ABSCESS. 

Morbid Anatomy. — 

LIVER. — ^Enlarged, surface smooth, yellow foci of pus often visible 

V under capsule. On section, numerous foci of pus : (i) With 

'^-suppurative pylepUebitis, foci are in branches of the portal vein. 
(2) With suppurative cholangitis, foci are in smaller bile-ducts, 
and gall-bladder and larger ducts are distended with pus. 

SINGLE ABSCESS. — ^Numerous small foci may fuse. 

Symptoms.— (i) Severe constitutional symptoms: pyrexia, sweats, 
rigors. In later stages and extreme forms, often ap}rrexia and 
dry skin. {2) Liver enlarged and tender. (3) Icteroid tint. 
Leucocytosis variable : very high, or often absent. Symptoms 
of causal condition often mask onset and development. 

Diagnosis. — Suspected more easily than definitely diagnosed. Is 
always secondary to sepsis elsewhere. 

Treatment. — ^Palliative. 


X. NEW GROWTHS IK THE LIVER. 

' Secondary malignant tumours are common ; all others very rare. 

MALIGNANT TUMOURS. 

Primary Malignant Growths. — ^Distinction from secondary tumours 
only by autopsy, after careful search for primt^ growth (often 
piall, e.g., in rectum). Tend to greater rapidi^ of groAvth : 
jaundice and ascites less common, except type with cirrhosis. 

A. CARCINOMA. — Varieties: (i) 'Massive' carcinoma. Solita^ 

tumour. {2) Nodular carcinoma. Multiple growths as in 
secondary forms. Foregoing are usually spheroidal-celled. 
(3) 'Carcinoma with cirrhosis’ : probably carcinoma developing 
in a previously cirrhotic liver, compensatory hyperplasia of the 
liver cells (excessive 'regeneration') occurring and passing into 
carcinoma. 

B. SARCOMA. — ^Extremely rare. 

Growths corresponding to renal hypernephroma also occur. 
Secondary Growths. — Age : commonest 40 to 60 years. 

A. CARCINOMA.— Common. Liver very large. Nodules on sur- 

face, often ' umbilicated ’ : on section grayish or hsemorrhagic ; 
often numerous. 

Histology. — Character of primary grorvth, usually columnar- 
ceUed. Degenerations common. 

Site of Primary Growth. — (i) Stomach : in 25 per cent. 
(2) Rectum and colon : also common : often small growth. 
•(3) Other sites in order of frequency : pancreas, bile- 
passages, uterus, cesophagus, breast, etc. 

B. MELANOTIC SARCOMA.— Liver very large. Either : (i) Black 

nodules ; or (2) General infiltration. Metastases present 
throughout body. Rapidly fatal. Melanuria occasionally. 
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Malignant Tumours of the Liver — Secondary Growths, continued. 

Site of Primary Growth, — (i) Pigmented mole. (2) In | 
eye (often removed even years previously). 

Other sarcomata extremely rare. 

Characteristic Symptoms. — 

1 . LIVER. — Pvogressive enlargement. Discomfort, but often painless. 

2. EMACIATION.— Anorexia and gastric troubles common. 

3. JAUNDICE. — ^In 60 per cent : when occurring is permanent and 

progressive. 

Physical Signs. — 

LIVER. — (i) Enlarged, (2) Nodular : edge irregular. (3) Nodules 
often umbilicaied. Spleen not enlarged. 

ASCITES. — ^In 60 per cent. 

NODULES AT UMBILICUS AND ALONG LINEA ALBA.— 
Grow along falciform ligament. Important ; not very common. 
PYREXIA. — Usually present, about 100®. Spleen not enlarged. 
OCCASIONALLY. — S3nnptoms of primary growth elsewhere in 
body. Pleurisy at right base, and cough. (Edema of feet, late. 
Superficial abdominal veins dUated (not round navel). \ 

NOTES. — Jaundice usually from pressure of l3naiphatic glands inS 
fissure, or of growth in head of pancreas. Ascites from pressure 
on portal vein, or often from peritonitis. Enlargement of liver 
absent in rare primary nodular type and ‘carcinoma with 
cirrhosis' ; latter is clinically identical with cirrhotic liver, , 

Duration. — ^Three to twelve months. 

Diagnosis. — Obvious with characteristic s)unptoms : (i) Progres- 

sively enlarging liver with nodules, often umbilicated ; (2) Rapid 
cachexia ; (3) Increasing jaundice, especially if with (4) Ascites. 
Diagnosis from : — 

1. ENLARGED CIRRHOTIC LIVER.— Enlargement not progres- 

sive or nodular, emaciation less, history of alcohol. Portal 
obstruction prominent. 

2. FATTY AND AMYLOID LIVERS . — No jaundice or rapid 

enlargement, emaciation less. Gummata in amyloid liver may 
be nodular (Wassermann reaction positive). 

3. GALL-STONES IN COMMON BILE-DUCT.— Jaundice and 

liver diminish from maximum after onset. 

4. GUMMATA. — Signs of syphilis, and a positive Wassermann, 
Other conditions : — 

5. RIEDEL’S LOBE. — Previous gall-stones. 

6. HYDATID CYSTS. — Nodules soft, no jaundice or cachexia."*^ 
Treatment. — Palliative. 


BENIGN TUMOURS. 

clinical importance. Angioma or nsevus most 
frequent : size of walnut. 
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CYSTS. 

Parasitic. — Hydatid. 

Non-Farasitic. — Single or multiple. Occur alone, or with : 
(a) Congenital cystic kidneys ; (6) Other congenital abnormalities. 


XI. PATTY LIVER. 


Two forms ; (i) Fatty infiltration ; (2) Fatty degeneration. 
Infiltration is deposit of fat globules in other\vise normal liver-cells. 
In degeneration, in addition to fat, the cells are degenerated : the 
fat is said to be mainly deposited from elsewhere in the body. The 
two types are often combined, but typical forms occur. 

Infiltration. — In obesity. Physiologically in pregnancy. 

Degeneration. — ^Toxic causes : as in toxic jaundice (see p. 504). In 
advanced cachexia. 


Morbid Anatomy. — Liver enlarged ; on section pale, often leaves 
fat on knife. Histology : (a) Infiltration : fat mainly in periphe^' 
of lobule within normal cells, (b) Degeneration : fat mainly in 
, central zone in granular degenerated cells. 

X Symptoms. — Indefinite. Those of causal condition. Liver enlarged, 
i smooth, and painless. Never jaundice or ascites. 

^ XII. AMYLOID LIVER. 

(Waxy or Lardaceous Liver.) 

Occurs as part of general amyloid disease in young adults with 
cachexia, usually from chronic suppuration. 


Primary Causes. — 

1. TUBERCULOSIS.— Especially : (a) Bones, frequent ; (b) Lungs. 

2. SYPHILIS.— Especially : (a) Bones ; (b) Rectum. Suppuration 

not invariable. 

Occasionally rickets, severe fevers, cancer. 


Morbid Anatomy. — ^Liver large, solid, anEemic. On section, listen- 
ing surface ('cut bacon'). With iodine, stains dark broivn, 
especially in central zone of lobule. Histology : Amyloid matena 
deposited first in subendothelial layer of capillaries in central zone 
of lobule. Amyloid changes common in other organs : kidneys, 
spleen, intestines. 


Symptoms. — Indefinite. Liver enlarged^ 
Spleen often palpable, 
anseinia, wasting, also 
minuria is common. 


edge round and smooth. 
No ascites. In general amyloid disease . 
diarrhoea (if intestines affected). Albu- 


Diagnosis.— Enlarged liver, with etiological factors present. 
Prognosis.— Very bad : progressive emaciation. No cure or treat- 
ment. 
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XIII. ABNORMALITIES OP THE LIVER. 

Congenital Abnormalities. — (a) Transposition of viscera ; (6) 

Forward tilting (simulates enlargement). 

Acquired Abnormalities. — \ 

‘LACING’ OR ‘CORSET’ LIVER. — A pressure atrophy followed 
by fibrosis. Usually a narrow transverse groove of fibrous tissue 
divides liver into two parts, lower portion almost reaching navel. 
Capsule often thickened, and impression of ribs obvious. Occurs 
also without cause. 

‘RIEDEL’S LOBE’.— A tongue-like projection following chronic 
cholecystitis, or gall-stones l often covers an enlarged gall-bladder. 

MOVABLE LIVER.— Usually in visceroptosis, in females with 
pendulous abdomens. Also after recurrent ascites. 


CHAPTER LXXXV. 

DISEASES OF THE PANCREAS. 

I. PANCREATIC INSUFFICIENCY. 

Two groups (independent) : — 

1. Internal Secretion Deficient. — See Diabetes. 

2. External Secretion or Pancreatic Juice Deficient. — 

Pancreatic juice contains : (i) Trypsinogen, the z3Tnogen of trypsin .* 
protein ferment. Normally activated by enterokinase in intes- 
tinal juice, (ii) Lipase or steapsin : fat ferment, (iii) Diastase 
or amylopsin : starch ferment. Voluminous stools result from 
diminished absorption owing to deficient digestion. For pan- 
creatic infantilism, see Cceliac Disease. 

Tests of Pancreatic Insufficiency. — 

1. LOEWi;S ADRENALIN MYDRIATIC REACTION.— Place on 
conjunctiva two drops of adrenalin i-iooo : repeat in 15 minutes : 
if pupil dilates, suggests deficiency of pancreatic secretion. Due 
to irritability of sympathetic nervous system. 

2. EXTERNAL SECRETION. — ^Numerous tests exist : all unsatis- 
fa'ctorj'. Most definite results : (i) Steatorrhcea : increase of fat 
in fasces, (ii) Azotorrhoea : presence of striated muscle fibres, 
(iii) Diastase increases in urine : is absorbed by blood from- pan- 
creas and excreted into urine. ‘ Diastatic index ' ; normal 6 to 20 
units (Wohlgemuth) . 

‘ Pancreatic Stools ’. — Result from deficiency of ferments. Charac- 
teristics are : (i) Bulky ; (2) Frothy ; (3) Oily ; (4) Light colour, 
mmnly due to fat. Chemical alterations in the stools are : — 
Steatorrhcea. — ^Excess and abnormality of fat. See below. 
Azotorrhcea. — Of protein in food, amount recoverable in faeces 
is normally about 5 per cent, but in pancreatic disease 30 to 
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40 per cent. Normal variations are considerable, and results 
are greatly influenced by: (a) Diarrhoea, which increases 
amount ; (fe) Constipation, which decreases amount owing 
to putrefaction. All tests to measure action of tr3rpsin are 
complicated by the same factors, and are of little value. 

Pat in Faeces. — ^Three factors influence this : (i) Pancreatic 

secretion, i.e., lipase. This splits neutral fat of food into 
glycerin and fatty acids, the latter partly combining with alkalis 
to form 'soaps’. The fatty acids and soaps (i.e., the ‘split fat’) 
can be absorbed, but not the neutral fat. {2) Bile. This aids 
absorption of ‘split fat’, but has no part in its formation from 
• neutral fat. (3) Intestinal absorpticm — e.g., deficient in sprue, 
coeliac disease. Hence : (i) If pancreatic secretion be deficient, 
results are : (a) large amount of undigested fat, [b) abnormal 
relative percentage of neutral fat. (2) If bile be deficient, results 
are (a) large amount of undigested fat, (6) abnormal relative 
percentage of ‘split fat’. 

Note. — In diarrhoea, fat-splitting bacilli in intestine are 
numerous, and intestinal absorption is also reduced, result 
being a high amount of ‘ split fat '. This affects results in 
pancreatic deficiency, diarrhoea being usual : increases 
amount of ‘ split fat 

NORMAL FAT IN DRIED FAECES.— Total : 15 to 25 per cent. 
Neutral (unsplit): i to 2. Split : (a) Fatty acids: 9 to 13. 
(6) ^oaps ; 10 to 15. 


Fat Excretion. 


Lesion 

Total Fat 
(per cent of 
dried fsces) 

Form of 

Fat 

\ in Excess 

Normal ‘ 

15 to 25 

Split 

Pancreatic deficiency .. 

' 50 to 80 

Neutral 

Deficiency of bile 

60 to 70 

Split 

Coeliac disease 

1 40 to 70 

Split 


IZ. 


PATHOLOGV OP ACUTE PANCREATIC 
LESIONS. 

The Origin of Lesions of the Pancreas. — Destruction of the 
pancreatic tissue by the trypsin of its own secretion auto- 
lysis) is probably the basis of many pancreatic lesions. Bactenal 
infection is also a factor. 

Pathogenesis of ' heemorrhagic necrosis of the pancreas’.- 

sequence^re^^c secretion infiltrates tissues of pancreas, omng to 
obstruction of its exit. 


-Probable 
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Pathology of Acute Pancreatic Lesions — ^Pathogenesis, continueA. 

2. Necrosis of the pancreatic cells and blood-vessels results. 

This autolysis is due to trypsin, and is not ‘fat necrosis'. 

3. Hsemorrhage thus occurs into, and then extends beyon^ 

the gland, with consequent escape of secretion, and ‘fax' 
necrosis’ of surrounding tissues {see below). 

Note . — ^Pancreatic juice is innocuous until activated : this can 
be efiEected by bile, intestinal contents, by kinase present in 
injured tissues of pancreas, and by action of bacteria. 

OBSTRUCTION TO THE PANCREATIC SECRETION.— May 
arise from : (i) Action of gall-stones, usual cause. {2) Gastric juice 
and duodenal contents entering the gland. This possibly occurs 
from injury to duodenal papilla by ; {a) Gall-stones ; (6) Vouiiting 
and gastritis ; (c) Abnormal Oddi's sphincter. Other causes 

may be : (3) Cancer. {4) Trauma. (5) Pancreatic calculi. (6) 
Parasites. (7) Cirrhosis of liver and pancreas. 

[The pancreas has two ducts : (i) Wirsun^s main duct, joins 
the common bile-duct in ampulla of Vater ; (2) Santorini’s 
accessory duct, independent opening into duodenum. 
Note. — (i) In 90 per cent the two ducts connect and hence 
a partial alternative path exists ; (ii) In 10 per cent of all^ 
cases Santorini’s is Ihe main duct.] 


ACTION OF GALL-STONES ON THE PANCREAS.— Methods 


by which gall-stones aflEect the pancreas. 

1. Stone in the ampulla of Vater . — 

i. A small stone may obstruct the exit without occluding 

either the common bile or Wirsung’s duct. Hence, > 
bile passes up Wirsung’s duct, and together \vith the 
pancreatic secretion causes hamorrhagic necrosis and 
its sequelse. Undoubted origin of most acute pan- 
creatic lesions. Rarity is due to : [a) Stone in ampulla 
blocks one or both ducts in at least 70 per cent ; 

(6) Anatomy of ducts. 

ii. 'Vi^en Wirsung’s duct is blocked, chronic pancreatitis 

results from retention of secretion. 

2. Passage of a stone may enlarge duodenal papilla . — ^Thus 

duodenal contents can enter Wirsung's duct, causing hcemor- 
rhagic necrosis and sequelEe. 

Note.— Duodenal contents cannot enter normal papilla 
owing to Oddi’s sphincter. Both bile and gastric juice 
(or duodenal contents) experimentally injected into 
Wirsung’s duct produce lesions identical with hsemor- 
rhagic necrosis and its sequelae. 

3. Inflammation spreads to pancreas from common bile-duct, 

due to passage of a calculus, causing chronic pancreatitis^ 
{this srvelling may itself compress duct later, and prolong 1 
jaundice). » s 


Pat Necrosis. — 

PRODUCTION {see above ). — Pancreatic juice, liberated 
y necrosis and haemorrhage, meets fat of its own and other tissues 
near, and by its lipase (fat-splitting ferment) produces /a/ necrosis. 
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Thus presence of fat necrosis is proof of hesmorrhagic necrosis of 
, pancreas. 

< CHEMICAL CHANGE. — The fat is split into glycerin, which is 
absorbed, and fatty acids, which are deposited as opaque needle-like 
crystals often combined vrith calcium. 

PATHOLOGICAL CHARACTERS. — Sites : Interlobular pan- 
creatic tissue, mesentery, omentum, and abdominal fat, especially 
near pancreas. Appearance of foci : (a) Size of pin's head (may 
be larger) ; (6) Opaque white ; (c) Sharply dehned, suggestive 
of miliary tubercles but not raised. May appear rvifhin three 
hours of lesion. Pancreas: Lobules separate by dead-white 
areas {see Acute Pancreatitis). 

III. ACUTE PANCREATITIS. 

{Heemorrhagic Necrosts of the Pancreas.) 

.'Haemorrhagic necrosis of the pancreas’ (Opie) is the more correct 
term, since steps are : (i) Tryptic necrosis ; {2) Haemorrhage ; (3) 
Indammation, which is absent at onset. 

Clinical Croups. — Various conditions, usually known as ioUovrs, are 
recognizable, but — of varying severity — are of similar etiology: 

(1) Pancreatic heemorrkage or apoplexy, fatal in a few hours ; rare, 

(2) Acute heemorrhagic pancreatitis, fatal in two to five days; 

' occasional recovery. (3) Gangrenous pancreatitis, subacute ; fatal 

in weeks or months. (4) Acute suppurahve pancreatitis occurs 
when bacteria are present. Certain pancreatic and peripancreatic 
cysts are sequelae of the acute lesions. 

1. PANCREATIC HAIMOBRHAGE. 

Of medico-legal importance as a cause of rapid death in those 
apparently in good health. . 

Pathologically to be regarded as a severe form of haemorrhagic 
necrosis of the pancreas. 

2. ACUTE HfflWIORRHAGIC NECROSIS. 

Usually in adult males. 

Cause. — Obstruction to pancreatic secretion {see Pathology of 
Acute Pancreatic Lesions), or trauma, or bacterial infections. 

Morbid Anatomy. — 

PANCREAS Swollen. On section, mottled appearance : infiltra- 

tion with altered blood. Histology: Necrosis of parenchymatous 
of blood-vessels and interstitial tissue, much blood ; inflam- 
matory changes at margin of necrosis. 

HAEMORRHAGE. — ^In tissues of and around pancreas: often in 
♦lesser sac. 

FAT NECROSIS.— Sec above. 

GALL-STONE. May be present in gall-bladder or ampulla of Vater, 
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Acute Haemorrhagic Necrosis, continued. 

Symptoms. — Onset often preceded by dyspepsia and gastric pain, j 
Previous biliary colic not infrequent. Chief features are 

SUDDEN ONSET. 

PAIN. — Severe and paroxysmal in upper abdomen. 

SHOCK AND COLLAPSE.— Very rapid onset. Cold skin. 

VOMITING.— Early, copious, and bile-stained. Rarely faecal. 

ABDOMEN DISTENDED. — ^Above umbilicus. Tenderness is ex- , 
treme, but rigidity often slight. Tumour rare. Constipation. 

TEMPERATURE. — ^Low at onset : may rise, or remain subnormal. 

DIASTATIC INDEX. — Over loo, usually over 200 units. 

Loewi’s test varies. 

Leucoc3rtosis usual. Jaundice occasionally. Glycosuria very rare. 
Death on second to fourth day, or earlier ('pancreatic apoplexy’). 

Occasional recovery. 

Diagnosis. — ^DifQcult. Especially from : (i) Pmtomfo’s, e.g., perfor- 
ated peptic ulcer ; (2) Acute intestinal obstruction ; (3) Gall-stones. 

Treatment. — Laparotomy. Search for gall-stone, and remove if 
present. Otherwise operation as rapid as possible. 

3. GANGRENOUS PANCREATITIS. 

Etiology. — A later stage of last condition, hence develops in forms 
with less acute onset. Very rare. In acute hsmorrhagic pancrea- 
titis surviving one week, pancreas is found dry and reddish-black ; 
after (about) two weeks is black and friable ; later, an offensive 
black fluid in lesser sac, condition constituting 'gangrenous 
pancreatitis*. General peritonitis rare owing to adhesions. 

Symptoms. — ^As in last condition, but diminishing after fourth day. 
Subsequently : (i) Fever and signs of sepsis. '(2) Tumour above 
umbilicus, stomach above and colon below, 'extending towards 
spleen, due to fluid in lesser sac. Other symptoms may be : 
Epigastric pain and tenderness, vomiting, leucocytosis, diarrhoea 
common, jaundice occasionally. Glycosuria very rare. 

Treatment. — ^Evacuate fluid. Recovery extremely rare. 

4. SUPPURATIVE PANCREATITIS. 

{Abscess of Pancreas.) 

Etiology. — As above. Suppuration in addition. Acute haemor- 
rhagic pancreatitis may precede abscess. 

Abscess may be single or multiple. 

Symptoms.— Usually indefinite. Often previous attacks of pain and 
vomiring. Principal symptoms : (i) Fever and sepsis ; (2) Epi-"^ 
gastric tumour (often absent). Rare : jaundice and glvcosuria. 

Sequelae. — ^May be : (a) Peripancreatic abscess ; (6) Perforation of 
abscess into stomach, duodenum, or peritoneal cavity : (c) 'Throm- 
bosis of portal vein. ^ ' ' 

Treatment. — Operation. Recovery may occur. 
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5. SUBACUTE PANCREATITIS. 

A form occurs in mumps, characterized by pain in upper abdomen : 
' prognosis always good. Slight injuries or hsemorrhage of pancreas 
'may produce attacks of epigastric pain over prolonged periods, 

IV. CHRONIC PANCREATITIS. 

Chronic interstitial pancreatitis occurs in two histological types, 
which differ also in clinical manifestations, and probably in etiology. 

1. Chronic Interlobular Pancreatitis. — > 

ETIOLOGY. — Cause arises from ducts. 

1. Partial or complete occlusion of Wirsung’s duct (usual 

origin) from: (a) Gall-stones in ampulla; [b) Carcinoma; 
(c) Pancreatic csdculi (probably secondary to catarrh of ducts). 

2 . Inflammation of bile-ducts, due to gall-stones, spreads to 

surrounding pancreas. (Pancreas normally surrounds bile- 
duct in 6o per cent.) 

3 . Inflammation ascends duct from gut. 

MORBID ANATOMY.— Pancreas hard. Histology : Strands of 
fibrous tissue between lobules ; in early stages, cells of lobules 
< little affected, but later degenerate ; islands of Langerhans persist 
until fibrosis extreme. Pancreatic calculi may be present. Also 
gall-stones and cirrhosis of liver. 

SYMPTOMS. — Indefinite : often latent. Pancreatic insufficiency 
rare. If pancreas surrounds bile-duct : painless jaundice, gall- 
bladder enlarged (unless previous cholecystitis) ; otherwise 
jaundice may be absent. Pain often absent, but may be recur- 
rent attacks, even with paroxysms resembling biliary colic, but 
pain is situated along left costal margin and posteriorly to left 
of spine. Glycosuria very rare. 

DIAGNOSIS. — Consider if features present are chronic jaundice, 
no pain, gall-bladder enlarged. 

TREATMENT. — Cholecystenterostomy if chronic jaundice. 

2. Chronic Interacinar Pancreatitis. — See Diabetes, p. 337 . 

V. PANCREATIC CYSTS. 

Decision whetlier origin of a cyst is from pancreas or other structure 
is often difficult {sec Mesenteric Cysts, p. 55®)- 

IHforbid Anatomy. — 

RETENTION CYSTS. — Trite cysts. Due to obstruction of main 
ducts : also from chronic interstitial pancreatitis blocking small 
ducts or sequel of acute pancreatitis. Rarely large. 
PROLIFERATION OF EPITHELIUM AND CYSTO-ADENOMA, 

— Multilocular. Very rare. 

PSEUDOCYSTS. — Hemorrhage and fluid in lesser sac. Etiologj' : 

trauma, acute hemorrhagic pancreatitis. 

HYDATID CY'STS.— Extremely rare. 
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Pancreatic Cysts, continued. 

Symptoms. — j 

TUMOUR. — ^Round tumour above umbilicus, median or slightly^ 
to left. Smooth, spherical, fluctuates, often movable, rar^ 
moves with respiration. Relation to neighbouring organs may 
be: (i) Stomach above and colon below, most common (well 
exhibited by inflating colon) ; (2) More rarely, appears above 
or behind stomach, and occasionally below colon. Often no 
sjnnptoms until very large. May exist for years. 

Severe attacks of colic in epigastrium may occur ; tends to radiate 
to left side and scapula ; may be vomiting. Occasionally jaundice. 
Signs of pancreatic insufiSciency very rare. 

Contents of Cyst. — Reddish fluid. Alkaline. Contains blood and 
cholesterol. Also contains ferments : most important in diag- 
nosis is proteolytic ferment, since fat and starch-splitting 
ferments occur in other exudates ; but proteolytic ferment may 
be absent, o-wing to antitryptic action of blood ; also it is 
occasionally present elsewhere. 


Diagnosis. — Chief features are character of cyst, and situation and 
relation to other organs. Dia^osis from mesenteric and retroX 
peritoneal cysts usually impossible. From hydatid cysts, hydro^ 
nephrosis, and ovarian cyst, by above features. 

Treatment. — Preferably by partial removal and drainage : obstinate 
pancreatic fistula, and digestion at edges of wound, often trouble- 
some. May recur. Total removal should never be attempted,^ 
o-wing to risk of uncontrollable haemorrhage. Aspiration is 
dangerous, and re-accumulation usual. 


VI. TUMOURS OF THE PANCREAS. 

Varieties. — Carcinoma is the common tumour, usually of head. 
Sarcoma, adenoma very rare. Pancreas is frequently invaded by 
growths of stomach, bile-ducts, etc., and site of primary gro-wth 
often uncertain. 

Carcinoma of Head of Pancreas. 

Symptoms.. — ^Pressure symptoms common : (o) Bile-duct ; (b) Pan- 
creatic duct, causing retention cysts. 

EPIGASTRIC PAIN, — Often severe paroxysms. (Possibly from 
ccEliac ganglion.) Bilateral or maximum on left. 

JAUh»DICE. Intense, permanent, and progressive. (May be 
absent if pancreas does not surround the' gall-bladder.) ' 

GALL-BLADDER ENLARGED. — ^Not always palpable. 

RAPID EMACIATION. 

NAUSEA AND VOMITING common. 

G^o^vth is rarely palpable. 

Very rare are : glycosuria ; fatty stools. 
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Diagnosis. — From gall-stones by : (i) Rapid emaciation ; (2) Gall- 
bladder usually enlarged (Courvoisier’s Law, see p. 525) ; {3) 

^ Jaundice appears gradually, is progressive, and does not intermit. 
From carcinoma of hile-ducts, duodenum, stomach, or liver when 
compressing the common bile-duct, is usually indistinguishable. 

Treatment. — Palliative. Cholecystenterostomy may relieve jaun- 
dice. 


Carcinoma of Body or Tail of Pancreas. 

Clinical Features. — ^Tumour may be palpable with emaciation. 
No jaundice. May be attacks of pain. 

VII. PANCREATIC CALCULI. 

Etiology. — Probably secondary to inflammation of ducts {see Chronic 
Interlobular Pancreatitis). Are formed in the ducts. No 
relation to carcinoma. 

Characters. — Small. Nearly alwaj's multiple. Opaque white. 
Composition : inorganic salts, viz., calcium carbonate or phos- 
phate. Opaque to X rays. 

Morbid Anatomy, — Behind stone ducts are dilated, and chronic 
' interstitial pancreatitis is usually extreme : often almost com- 
plete disorganization of pancreas. Rarely suppuration and 
abscess formation occur. 

Symptoms. — Indefinite. May be severe attacks of epigastric colic, 
often wth vomiting and recurrent rigors ; pain tends to radiate 
to left side and scapula. May be jaundice. Rarely in chronic 
severe cases with pancreatic insufficiency : hj^jcrglycaimia and 
glycosuria, wasting, fatty stools. 


CHAPTER LX XXVI. 

DISEASES OF THE PERITONEUM. 

I. ACUTE GENERAL PERITONITIS. 

Etiology. — May be primarj* or sccondaiy. 

1. PRIMARY PERITONITIS. — {i) Idiopa'hic ’. following cold or ex- 

posure : no other evident cause. Rare. Usually pneumococcal, 
hi) Terminal : in chronic nephritis, arteriosclerosis, etc. 

2. SECONDARY PERITONITIS. — ^Due to: (i) Perforation: 

usual origin, cspeciall}’ of appendix, stomach, and duodenum ; 
in enteric, dysenterj', and ulcerations of the intestine, (ii) 
Extension of inflammation : from cancer, acute inflammation of 
neighbouring organs, stomach, intestines, pelvic \'isccra (e.q., 
puerperal peritonitis), (iii) Infection by the hlood-sheam in 
scpticaimia and pyaimia. 

,1.5 
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Acute General Peritonitis, continued. 

Morbid Anatomy. — , . ^ i 

INTESTINAL COILS.— Distended, owing to paralysis and accu- 
mulation of gas : adherent through lymph and exudation iiy 
various degrees, 

PERITONEUM.— Red, injected, and early loss of lustre. Exuda- 
tion forms. 

EXUDATION.— Amount and character varies : (i) Fibrinous, much 
lymph with little serum. {2) Sero-fibrinous, much serous fluid, 
lymph on coils. (3) Purulent : pus may be thin, or opaque and 
creamy. Occasionally : (4) No exudation, but peritoneum 

widely injected ; severe t3rpe, usually streptococcal and puerperal. 

(5) Gas present (gas-forming anaerobes) in perforation of viscus. 

(6) Haemorrhagic, especially cancer. 

Bacteriology. — 

Most frequently : (i) B. coli communis and bacilli of colon group 
in numerous varieties, including B. pyocyaneus, Friediander’s 
bacillus ; (2) Streptococcus, often associated witii B. coli ; (3) 
Pneumococcus ; (4) Staphylococcus. Other bacteria may be : 

Anaerobic bacilli. Gonococcus. Enteric group. Very rarely : 
B. influemcB and others. > 

Symptoms. — 

ONSET. — (i) Abdominal pain : intense, often sudden, increased by 
pressure, and by all movements ; at complete rest may be slight ; 
widespread, or referred to umbflicus. (2) Abdominal tenderness : 
often extreme, (3) Abdominal rigidity. (4) Vomiting. (5) 
Decubitus : lies on back, knees drawn up, shoulders raised, arms 
above head. Restlessness. Respiration shallow and costal. 
Temperature usually subnormal. In septic cases, chills and 
rigors. 

'Peritonism'. — ^Term applied to group of symptoms, abdominal 
pain, vomiting, and shock, common to sudden involvement of 
peritoneum from any cause, e.g., rupture of any viscus. 

‘Latent Period’. — For short period, following peritonism, initial 
symptoms may improve, and almost subside, before those of 
peritonitis develop. 

PROGRESS.— 

Facial Aspect. — ^Important sign of the 'acute abdomen’ : 
anxious expression, pinched and pallid, eyes sunken. De- 
velops into ‘facies Hippocratica' : eyes sunken, nose sharp, 
temples and cheeks collapsed, face livid, drawn, and anxious. 

Abdomen. — (i) Distended and t3mpanitic (from intestinal 
paralysis) ; may be fluid and sometimes gas, (2) Immobility, 
no respiratory movement. (3) Tenderness extreme. (4) 
Muscular rigidity (‘board-like’). - 

Vomiting. ^Early symptom ; small amounts ; painful, but 
with little effort or retching. First, stomach contents ; 
then bilious ; finally thin, slightly faecal fluid. 

Constipation.— -May be motion at onset : but subsequently 
constipation is complete for both faeces and flatus. Diarrhoea 
occurs in puerperal and sometimes in pneumococcal forms. 
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Pulse.-— R apid (no to 150), small volume, high tension or 
'wiry'; later, as the heart fails, becomes low tension or 

, 'thready’. 

' Temperature. — ^Usually rises, often to 104®. May fall with 

later progress. 

Tongue. — Early : moist fur. Later : dry and brown. 

Urine. — Either frequency or retention. 

Blood Changes. — ^M arked leucocytosis (20,000 per c.mm. and 
upwards), wth relative increase of polynuclear neutrophils 
(75 to 90 per cent) . {See also Leucocytosis and Leucopenia.) 

NOTES ON SYMPTOMS.— 

Temperature. — Subnormal on occurrence of perforation ; 
then rises, but falls as s3rmptoms progress ; in severe cases 
often no rise. Hence unreliable sign. 

Tenderness. — ^To light pressure. Area correqjonds to peri- 
toneum, and is usually absent on palpation in loin posteriorly. 

Abdominal Signs, — (i) Liver dullness often greatly diminished 
in mammary line, but always present in axilla. (2) Fluid 
generally present, but recognition is usually difficult; may 
be movable dullness in flanks. {3) Gas may escape from 
a viscus. 

Rarely, abdomen flat and rigid throughout course. 

Abdominal Auscultation. — Complete silence on listening for 
long periods. 

Torniination and Prognosis. — Death in two to seven days, except 
in pneumococcal peritonitis, in absence of operation. Pulse 
becomes feeble and irregular, skin and e.xtremitjcs cold, general 
lividity, and collapse. 

PROGNOSIS. — In event of operation, depends mainly on {a) pulse, 
{b} facies. 

BACTERIOLOGICAL TTPES.—Slrcplococcus : all fatal. Pneumo- 
coccus : diffuse type is serious, localized tj'pc has good prognosis. 
Gonococcus : mortality low. B. coli : mortality depends largely 
on early operation. 

Diagnosis. — Characteristic symptoms’, (i) Abdomen: pain, tender- 
ness, distension, rigidity, and, later, effusion. (2) Vomiting and 
constipation. (3) Rapid pulse. (4) Facial aspect. {5) Shock 
and collapse. Leucocj*tosis high. 

DIAGNOSIS FROM OTHER CONDITIONS.— 

I. Intestinal Colic. — Constipation, lead, etc. Also renal 
colic. Differ in ; intermittent paro-xysms, pain eased or 
not increased by pressure. 

^ 2. Acute Colitis. — Differs in : diarrhoea, pain coliclcj*. 

3 Acute Intestinal Obstruction.— Early stages : abdomen 

not distended or rigid (with exceptions, c.g., volvulus) : 
vomiting profuse and fecal : pain colicky. Later, 
peristalsis. See p. 474. 

4 Internal H.emorrhage. — ^Especially with ruptured tubal 

^ pregnancy and enteric. Extreme pallor, and breathlessness. 
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Acute General Peritonitis — ^Diagnosis, continued. 


Rarely : — . . i i 

5. Hysterical Peritonitis. — Simulation may be close. I 

6. Acute H/Emorrhagic Pancreatitis.— Distension in uppet 

abdomen : collapse extreme. Vomiting copious. 


Occasionally : — _ . 

7. Acute Pneumonia. — Note facies and pulse-respiration 

ratio. May be abdominal pain and vomiting. 

8. Twisted Ovarian Cyst. — ^Tumour present. 

9. Torsion of Testis. — One undescended. 

DIAGNOSIS OF ORIGIN. — Previous illnesses may be guide. In 
perforation of gastric and duodenal ulcer : Generally previous 
dyspepsia. Appendicitis : Commonest cause with previous good 
health, especially in children. Enteric fever : Sudden pain and 
tenderness, rapid pulse, falling temperature. 


Special Types. — 

PNEUMOCOCCAL PERITONITIS.— Usually children, age 3 to 7 
years : 4 girls to i boy. May occur at any age. 

Etiology. — (i) Idiopathic : nearly all girls (theoretically via 
Fallopian tubes) ; (2) Secondary to pneumococcal infection 
elsewhere. \ 

Symptoms. — Onset usually sudden : rigor, abdominal pain,'' 
pyrexifi, vomiting, diarrhoea : abdomen tender and rigid as 
acute peritonitis (note diarrhoea) : general appearance may 
suggest pneumonia, with rapid respiration, malar flush, and 
delirium. 

Progress. — ’ 

1. Diffuse Type. — Pneumococcal septicaemia : may be rapid 

death, but recoveries occur (milder cases may often be 
undiagnosed) . 

2. Circumscribed Type. — Symptoms abate and then return 

with formation of abscess : this may rupture (umbilicus 
not uncommon). 

Diagnosis. — Blood may agglutinate infecting type of pneumo- 
coccus (transient). 

Treatment. — Medical {see Pneumonia) : operation for 

abscess only. 

GONOCOCCAL PERITONITIS. — In females, usually by extension 
from gonorrhoeal salpingitis. May be diffuse. Usually pelvic. 
Pain and rigidity of lower abdomen, with gonorrhoeal discharge. 
In males, extremely rare. 

Treatment. — Rest. Vaginal douches. Abdominal fomenta- 
tions. Laparotomy if constitutional symptoms increasing. 

PUERPERAL PERITONITIS. — Following parturition, commonly 
second to fifth day, especially primiparae. Usually streptococcic=*t 
marked by septicaeroic symptoms : offensive uterine discharge. 
Spreads through uterus or Fallopian tubes, pain commencing in 
Imver abdomen : great distension. Fatal about sixth day. 

LATENT TYPE. — In old persons, e.g., in Bright's disease : sym- 
ptoms slight. In enteric fever : symptoms may be slight, from 
dull mentality ; suggested by falling temperature and rising pulse. 
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Treatment. — 

, OPERATION. — ^Except in pneumococcal and gonococcal type. 

While diagnosis is doubtful, give no drugs or food : fomentation 
may ease pain (avoid turpentine, to save skin). Fluid as 
desired. After diagnosis, morphia permissible while awaiting 
operation : but never while in doubt. 


II. INTRAPEBITONEAL ABSCESS: SUBPHRENIC 

ABSCESS. 

Principal types : .(i) Appendix abscess ; (2) Pelvic abscess : (3) 
Subphrenic abscess. Also closely similar : (4) Acute diverticulitis. 

Suppuration may spread to, or arise in, various areas on the abdo- 
minal surface of the diaphragm, constituting the difiScult group known 
as ‘subphrenic abscess'. 


SUBPHRENIC ABSCESS. 

Anatomical Relations and Varieties of Abscess. — Peritoneal 
reflections on the superior and posterior hepatic surfaces divide 
this area into : (a) Right and left, by the falciform ligament ; 
(6) Anterior and posterior, by coronary and lateral ligaments. 
Spread of intraperitoneal suppuration is thus partially limited, 
giving rise to the following varieties of abscess : — 

1. RIGHT ANTERIOR (INTRAPERITONEAL) POUCH.— 

Relations. — On left, falciform ligament. Above, diaphragm. 
Below, liver. Posteriorly, right lateral ligament. In 
front, adhesions between transverse colon, diaphragm, and 
lower edge of liver. In absence of adhesions, is con- 
tinuous with right posterior pouch, round right edge of 
right lateral ligament. 

Origin of Abscess. — Appendix. Perforation of duodenal 
and gastric ulcers. R^ely, liver abscess. 

2. LEFT ANTERIOR (INTRAPEMTONEAL) POUCH. — Also 

known as perigastric or perisplenic pouch. 

Relations.— To right, falciform ligament. To left, spleen. 
Below, liver and stomach. Above, diaphragm. Behind, 
Ipft la.tj»ral ligament. 

Origin of Abscess.— Perforation of gastric ulcer. 

3. RIGHT POSTERIOR (INTRAPERITONEAL) POUCH.-Also 

known as sxibhepatic or right kidney pouch. 

Relations.— Complex. Below, right kidney and transverse 
colon Extends upwards to right and left between liver and 
diaphragm, wth the folds of the coronary ligament betiveen. 

Origin of Abscess. — Appendix. Occasionally stomach and 

4. LEFt‘*“ PoSrIOR (INTRAPERITONEAL) POUCH.— 

Formed by lesser sac of peritoneum. Foramen of Winslow 

closed by adhesions. _ , , 

Origin of Abscess, — P erforation of gastnc ulcer. 
EXTRAPERITONEAL.— On ‘bare area' of liver. 

Origin of Abscess. — Liver abscess, or ruptured hydatid cyst. 


5 - 
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Subphrenic Abscess— Anatomical Relations and Varieties, continued. 
MOST FREQUENT TYPES.— Right and left anterior. In per-, 
foration of peptic ulcer, its position right or left of falcifon^ 
ligament influences the direction of spread. { 

Limitatio^t to pouches described is not absolute, and two,-^or 
parts of two, may be involved. 

Commonest Causes. — (i) Perforation of gastric or duodenal ulcer; 

(2) Appendicitis, before or after operation. 

Symptoms. — 

DUE TO PERFORATED ULCERS.— Initial symptoms of 
perforation. These subside as localization occurs. After about 
ten days, symptoms of suppuration develop ; pyrexia (rarely 
exceeds 102°), wasting, rigors or chills, irregular constipation 
or diarrhoea, with some pain in upper abdomen and increased 
respiration. 

ARISING FROM APPENDICITIS. — Onset often insidious, with 
gradual development of symptoms of suppuration. 

Physical Signs. — ^Vary with: (1) Presence or absence of gas; in 
absence of gas, may simulate empyema. (2) Position of abscess, 
GAS PRESENT. — ■ (i) A small amount often escapes on*j 
perforation : appears as movable bubble (diameter about^ 
I inch) in anterior varieties ; resonant area either in epigas- 
trium or behind ribs, according to patient’s position. This 
movable ‘bubble of air’ is of great diagnostic importance, but 
entails careful examination. (2) Large amounts may escape^ 
from viscus, or form subsequently (anaerobic bacteria) ; physical 
signs closely simulate pneumothorax : pyopneumothorax sub- 
phrenicus. Very rare. 

GAS ABSENT.— 

1. Right Antemor Pouch. — (i) Abdominal signs: Epi- 

gastrium rigid. Palpable mass from under costal margin, 
dull on percussion ; being limited on left by falciform 
ligament, does not extend beyond mid-line ; but outline 
to left curved from bulging of ligament. From presence 
of adhesions, dullness does not move on respiration, and 
does not extend downwards beyond normal hepatic limits, 
(ii) Thoracic signs : Diaphragm may be pushed up, with 
dullness and deficient breath-sounds at base of lung. 
Heart may be displaced up, but not laterally. 

2. Left Anterior Pouch. — Similar to above, but on left of 

falciform ligament. 

3. Right Posterior Pouch (subhepatic). — Signs difficult. 

No swelling. Tenderness and rigidity in right loin. D41II- I 
ness and deficiency of breath-sounds at right base ; hea^T^ 
not displaced. | 

4. Lesser Sac. — ^Tumour, dull on percussion, presenting below 

or occasionally above stomach : often absent. (Pancreatic 
pseudocysts). Diagnosis mainly by symptnmg 

5. Extraperitoneal. — Diaphragm displaced up, and liver 

down. Moves on respiration. Signs at right base. 



THE PERITONEUM 


551 


Course. — 

. WITHOUT OPERATION. — (i) May perforate diaphragm : extra- 
peritoneal type sometimes into pleura : other forms progress 
more slowly, hence pleural adhesions form, and rupture occurs 

-..into lung, with severe cough and expectoration. Occasionally 
discharge into intestines. (2) Chronic sepsis, fatal. Mortality 
without operation, 75 per cent. 

WITH OPERATION AND EFFICIENT DRAINAGE.— Mortality 
at least 30 per cent. 

Diagnosis. — Important are : — 

HISTORY. — ^Previous peptic ulcer and symptoms of perforation ; 
appendicitis ; abdominal operations. Interval after acute 

. symptoms, few days to several weeks : often ten to twenty days. 

SYMPTOMS OF SEPSIS. — ^Temperature rarely exceeds 102°. 

PHYSICAL SIGNS. — Often both abdominal and thoracic (base of 
right lung from extension of inhammation through diaphragm). 
Note ‘bubble of air*. 

X RAYS. — ^Displacement of organs, and abnormal shadows. 

NEEDLING; — In lower intercostal spaces over dullness : along 
vertebral border of scapula. Test for pus to depth of three 
inches. Needle must always be completely withdrawn before 
inserting in a different direction. Many punctures often necessary. 

DIAGNOSIS FROM.— PrincipaUy 

1. Empyema. — In absence of gas. Pleural effusions and changes 

in the lung may coexist with subphrenic abscess. 

2. Tropical Abscess of Liver. 

3. Perinephric Abscess. 

Rarely : — 

4. Pancreatic Disease. — In lesser-sac abscess. 

5. Pneumothorax.— With large amounts of gas (very rare). 

Treatment. — Operation, 

PELVIC ABSCESS. 

Secondary to inflammation of Fallopian tubes, around uterus or 
appendix. Symptoms of sepsis, with tenderness of lower abdomen ; 
on examination per rectum or per vaginam, tender swelling, often 
fluctuating. 

diverticulitis. 

{See p. 486.) 

III. CHRONIC PERITONITIS. 

Varieties. — 

1. TUBERCULOUS PERITONITIS.— See pp. 166, 171. 

2. CANCEROUS PERITONITIS.— ;Sce p. 555 - . 

Not furtlier referred, to in this section. In some instsnces 
resembles the conditions found in the tj^es following. 

■3. CHRONIC ADHESIVE PERITONITIS.— E^^ewsioji of infiam- . 

mation from underlying structures. 
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Chronic Peritonitis — ^Varieties, continued. 

a. Local : Especially (i) Pelvic ; (ii) Liver and spleen ; 

Diverticulitis, pericolitis, and intestinal adhesions ; 
Pylorus, gall-bladder, and stomach. 

b. Diffuse. 

4. CHRONIC PROLIFERATIVE PERITONITIS. 

а. Local, e.g., sugar-ice liver (Zuckergussleber) . 

б. Diffuse. 

c. Polyserositis, polyorrhomenitis, or Concato’s disease. 

General Etiology. — ^Types (3) and (4) form an extremely difficult 
group of cases, further complicated by multiplicity of names. 
Spread of bacterial inflammation is an undoubted factor in certain 
cases, e.g., pelvic peritonitis, diverticulitis. Pathological changes 
of similar type, but of varying extent, may also occur in peri- 
splenitis, perihepatitis, etc., and in diffuse peritonitis. At the 
other extreme is polyserositis, inexplicable as spread of ordinary 
inflammation, but ynth pathological changes similar to those 
which occur locally, e.g., 'sugar-ice liver'. , Further, changes 
originally local tend to spread gradually over peritoneum. 

The problem is complicated by frequent impossibility of \ 
deciding in given case, e.g., a sigmoid tumour, (x) to which 
type it belongs, (2) whether it is tuberculous. All forms tend 
to spread from site of origin. 

Pericolitis, pericolitis sinistra, perisigmoiditis, hyperplastic 
pericolitis, are synonyms for various local types. 

CHRONIC ADHESIVE PERITONITIS. 

Causes. — Include : (i) Ulceration of gut, not necessarily perforating ; 
(2) Spread through lymphatics of inflamed organs, or through 
diaphragm in pleurisy; (3) Irritation of foreign bodies. 

Varieties. — 

LOCAL TYPE.— Common forms : (i) Pelvic peritonitis ; (2) Around 
liver and spleen ; (3) Diverticulitis and pericolitis ; (4) Around 
pylorus, gall-bladder, and stomach. 

1. Pelvic Peritonitis. — From inflammatory diseases of pelvic 

organs. 

Chronic Hmnorrhagic Peritonitis. — Rare. Vascular new 
fibrous tissue present : haemorrhages occur’ and 
organize : perhaps comparable to haemorrhagic pachy- 
meningitis. Usually localized to pelvic peritoneum. 

2. Lwer and Spleen. — Adhesions common, mainly to 

diaphragm : found at autopsy. No symptoms known. 

3. Diverticulitis. — See p. 486. 

Gall-bladder, and Stomach.— Extent variable. 
Wrih gall-stones may be marked pyloric thickening and 
adhesions. Sometimes peptic ulcer present, not neces- 
sarily perforated ; or catarrh of stomach. Adhesions round 
stomach may cause dyspepsia and vague pains. Division 
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at operation not always curative, owing to recurrence. 
Adhesions to liver common. 

Adhesions of Sjiai.i. Intestines. — Usual site, lower ileum 
(Lane's ileal kink). 

l.,DIFFUSE type. — ^W idespread adhesions may be present : appar- 
' ently with origin similar to localized forms. 

Note. — In the more chronic cases, differentiation of either 
local or diffuse forms from chronic proliferative, tuberculous, 
or carcinomatous peritonitis is often impossible. {See Chronic 
Proliferative Peritonitis for symptoms and signs.) 

Jackson's IMCexnbrane. — A fine membrane surrounding the caecum 
but of varying extent : usually almost transparent, but occasion- 
aiUy opaque. Congenital in origin, probably an extension of the 
omentum carried down in descent of the caecum (Gray and 
Anderson), 

CHRONIC PROLZFRRATZVS PERZTONZTZS. 

Synonyms. — Chronic indurative, h3q)erplastic, or adhesive perito- 
nitis. For generalized cases affecting all serous membranes, medias- 
tinum, etc. : Polyorrhomenitis, polyserositis, Concato’s disease. 
For local forms : Proliferative perisplenitis or perihepatitis, sugar-ice 
f ‘liver, Zucicergussleber, etc., depending on organ affected. Among inter- 
' mediate forms : Pick’s disease (pericarditic pseudo-cirrhosis of the liver). 

Polyorrhomenitis, polyserositis, or Concato’s disease is a widespread 
\ affection of peritoneum, pleura, pericardium, and mediastinum. 
•. S)rmptoms and physical signs of chronic proliferative peritonitis, peri- 
carditis, etc., are combined. In early stages, generally very obscure. 

Pathogfenesis. — ^In generalized polyorrhomenitis, causal factors 
unknown : usually young subjects. Theories are : (i) Idiopathic 
overgrowth of fibrous tissue, (a) Tuberculous : often suggested, 
but no proof and no t3q>ical changes present, histological or 
bacteriological. {3) Spread from a local origin : certainly, local 
proliferative forms essentially tend to spread ; also after repeated 
tapping for ascites, proliferative peritonitis may occur round site 
of punctures. There are also various inconclusive theories of 
‘toxic ' action, e.g., from interstitial nephritis, products of pyogenic 
organisms, lead (unsupported). 

Of local forms, perihepatitis (sugar-ice liver) is most frequent ; 
usually about middle-age, commonly (not always) associated 
with chronic alcoholism. Is often accompamed^ by varjnng 
grades of more diffuse peritonitis and interstitial^ nej^ritis. 

Thus, alcohol is a certain factor in some cases, but insumcient 
to account for all ; tuberculosis is unproved ; and other factors 
are unknown. . . , ^ , 

A succession of able Guy's physicians, from Addison to Hale- 
, White, have held that recurrent ascites in chronic alcohol^ 

, is always due to peritonitis, and that with ascites purely due 

to alcoholic cirrhotic liver, life is not prolon^d sufficiently 
for recurrence. Also they hold that perffieparitis of sugar- 
ice’ type, with absence of jaundice, is definitely associated 
with, and the sequel of, interstitial nephritis. 
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Chronic Proliferative Peritonitis, continued. 

Morbid Anatomy. — Extent and distribution ve^ variable. Of 
changes described below, almost every combination occurs of the J 
local and general type. 

PERITONEUM.— Greatly thickened from fibrous tissue, ’ i to' 
inch ; glistening white ; distribution irregular : areas of cartilagi- 
nous hardness ; much contracted. Omentum ’. roUed transversely 
across abdomen, from thickening and contraction, especially on 
left side. Mesenteries shortened ; intestines drawn against spine, 
with lumen narrowed and length shortened. In absence of fluid, 
may form a palpable irregular mass. Occasionally pigmented 
streaks and patches. Non-tuberculous nodules. 

ADHESIONS. — ^Variable, local or general. Of all degrees, but often 
slight. Ki nk ing of intestines may result. May be areas with 
organs involved in dense adhesions, e.g., pylorus to liver, gall- 
bladder and pancreas, caecum and appendix, sigmoid. 

EFFUSION. — ^Variable, from slight to enormous. Depends only 
partly on amount of adhesions. Occasionally 'chylous'. 

LOCAL CHANGES OVER ORGANS. — ^Liver, spleen, etc., may 
be merely adherent, e.g., to diaphragm, as part of general 
peritonitis. In other cases thickening is mamly confined to certainv.^ 
sites, but changes are similar in character to general type. 

Liver. — 'Sugar-ice liver* (Zuckergussleber) : perihepatitis. 
Organ contracted, but thick capsule may strip easily. Liver 
substance often remarkably normal : some fibrosis (possibly 
spread from covering, or due to pressure), but advanced / 
cirrhosis rare, Gastrohepatic omentum and portal vein 
may be constricted (whence ascites). Usually spleen and 
to some degree general peritoneum afiected : also interstitial 
nephritis. Symptoms: (a) Similar to ordinary 'alcoholic 
cirrhotic liver’, if change local : only distinguishable at 
autopsy. (6) Part of diffuse type or polyorrhomenitis. 

Spleen, — Perisplenitis. Similar 'iced' spleen occurs, but rare 
unless liver also affected. 

Pylorus, Gall-bladder, Liver, Stomach, and Pancreas. — 
Dense adhesions may involve these, especially pylorus 
(' perigastritis ') . {See also Cirrhosis of the Stomach, p. 422 ,) 

C.SECUM AND Appendix. — May be indistinguishable from the 
'tuberculous caecal tumour’ [see p. 171). 

Sigmoid. — Resembles chronic fibrous diverticulitis. 

Symptoms and Signs in Diffuse Type.— Obscure. Variable 
with : (i) Extent ; (2) Site of lesions ; (3) Relation of effusion , 
and adhesions. Intervals of comparative freedom. The mc-stj 
constant are : — '''^1 

ABDOMINAL PAIN.— Variable and intermittent. No case is ’ 
entirely free. 

GASTRO-INTESTINAL DISTURBANCE. — ^Troublesome constipa- 
tion, occasmnally diarrhma and vomiting, due to stenosis, kinking, 
and adhesions. Anorexia, flatulence, and dyspepsia common. 
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WEAKNESS AND PROGRESSIVE WASTING. 

Variable : Pjrrexia and rapid pulse ; dyspnoea and respiratory 
■ ; symptoms (depend on thoracic changes). Occasionally : (Edema 
K or thrombosis of legs ; difficulty in micturition. Jaundice rare. 

ABDOMINAL SIGNS.— 

Inspection. — Irregular and variable distension (fiinid and 
meteorism). Skin dry. Veins distended. 

Palpation. — Increased and doughy resistance. Various masses 
and tumours. 

Percussion. — ^Fluid, which may be encysted and not movable. 
Irregular resonant areas. 

Friction sound rare. 

PERICARDIUM AND PLEURA. — ^May be similarly affected. 
Adherent pericarditis and pleurisy. 

PROGRESS. — ^Insidious advance. Duration, usually years. 

Symptoms and Signs in Local Type. — ^Depend on site; resemble 
local chronic tumours from other causes. 

Diagnosis. — By long observation only. From chronic peritonitis of 
tuberculosis, of extension of inflammation, and from carcinoma, 
often impossible even at operation. 

Treatment. — Symptomatic. Paracentesis when indicated: often 
' repeated on enormous number of occasions. For definitely 
localized intestinal tumours, excision or various short-circuiting 
operations for temporary relief. Progressive nature generally • 
contra-indicates operation. The dense adhesions and thickened 
peritoneum render operation prolonged, difficult, and usually 
unsatisfactory. 


IV. NEW GROWTHS IN THE PERITONEUM. 

Varieties. — (i) Benign neoplasms : _ fibroma, lipoma, myoma, 
angioma ; all very rare, (z) Primary malignant neoplasms 
(sarcoma). { 3 ) Secondary malignant neoplasms (carcinoma). 
( 4 ) Cysts. Also : tuberculosi§. 


PRIMARV MALIGNANT NEOPLASMS. 

HISTOLOGY Sarcoma. Growths formerly considered ' carcinoma', 

now interorked as endothelioma or mixed carcinomatous sarcoma. 

SArSmaToSIS OF PERITONEUM: DISSEMINATp MILI- 
ARY NODULES . — Yery rare. The retroperitoneal glands may 
enlarge, but viscera escape. 

Very rarely: sarcoma in om^tam ^d m^ntery. 

RETROPERITONEAL SARCOMA.— Not stnctly a peritoneal 
neoplasm : origin from retroperitoneal connecrive tipue. At 
any age. especially under 5 O^ext to tuberculosis, the 

commonest neoplasm of infancy). Immobile tamour extends 
forward near mid-abdomen, usuaUy crossed by coil of gut ; hence 
variations in resonance : bard, but pseupcysts co^on. No 
ascites* Constitutional symptoms of neoplasm. X*ocal S3m2ptoms 
vaxy with size and extent. 
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New Growths in the Peritoneum, continued. 

SECONDARY MALIGNANT NEOPLASMS. . 

HISTOLOGY. — Almost invariably carcinoma. (Peritoneum escapes j' 
in great proportion of abdominal neoplasms.) ^ 

PRIMARY GROWTH.— (i) In ovaries, most frequent ; (2) Pylorus, 
stomach, intestine, gall-bladder. Very rarely breast, oesophagus. 

S'E'K.^ 2 ommoner in women. After middle age. 

VARIETIES.— 

1. Disseminated Miliary Nodules. — Carcinomatosis of peri- 

toneum. Size : from pin’s head to pea. Often great 
effusion, masking physical signs. Peritoneum, in slow cases, 
may show changes described as proliferative peritonitis. 

Characteristics in very chronic forms are ; (i) Great thick- 
ening and contraction of the peritoneum ; (ii) Rolled 
transverse omentum ; (iii) Contracted mesentery and 
fixed intestines ; (iv) Various adhesions and effusions. 

2. Masses op Growth. — Miliary nodules and changes as in 

previous type may also be present. 

3. Colloid Cancer. — Secondary to tumour in ovary or stomach. 

Sometimes possibly a primary growth (from Wolffian body) . 
Attains enormous size. Masses palpable. No effusion. \ 

EFFUSION. — Serous, haemorrhagic, or ‘chylous’. Cytology : endo- 
thelial cells ; may be marked mitosis ; diagnostic value doubtful. 

DURATION. — Rarely exceeds six months from recognition. 

DIAGNOSIS. — General .characteristics : wasting, with recurrent 
ascites ; after tapping, masses may be palpable. Diagnosis aided 
by : (i) Local primary tumours ; (2) After middle age, large 
masses are usually cancer ; (3) Inguinal glands or umbilical 
nodules. In hepatic cirrhosis, jaundice and enlarged veins ate 
present, but diagnosis may be impossible, as also from tuberculosis 
and forms of chronic peritonitis. 

CYSTS OP PERITONEUM. 

Abdominal neoplasms frequently become cystic. Numerous other 
cysts occur : (i) Mesenteric cysts. (2) Dermoids and teratomata : 
mesenteric or retroperitoneal. {3) Urachal cysts. (4) Parasitic cysts ; 
hydatids ; very rarely cysticercus (no symptoms). 

Mesenteric Cysts. — 

ORIGIN. Doubtful ; possibly embryonic from remains of Wolffian 
body, or of intestinal epithelium. 

MORBID ANATOMY.— In mesentery of small intestine ; may be 
sessile and attached to intestine. Usually unilocular. Epithelium 
or fibrous-tissue lining. Contents : (i) Serous : contain albumin^^ 
cholestenn, and sometimes mucin. (2) Chylous : not uncommonly 
contain teue chyle. (3) Haemorrhagic ; rare. Also (4) Hydatid, 
and (5) Dermoid. 

PHYSICAL ^) In middle line, near umbilicus. Usually 

more on right. (2) Round, definite outline, smooth and regular 
(except hydatid), tense : may fluctuate. (3) Great mobility, in 
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circular directions, but especially side-to-side. (4) Dull, with 
resonant area in front, from coil of intestine. Size, few inches up- 
ward. Large cysts often fixed by adhesions, and completely dull. 

DURATION. — ^Many years. 

...^SyMPTOMS.-— Often slight. Pain and constipation from enlarging 
size : occasionally gastro-enteritis ; rarely acute obstruction. 
May suppurate. 

DIAGNOSIS. — Y ery difficult ; especially from ovarian and from 
renal tumours. Large fixed cysts resemble pancreatic cysts, 
retroperitoneal cysts, and other fixed tumours. 

Omental Cysts. — ^Very superficial and extremely mobile. 

Retroperitoneal Cysts. — In retroperitoneal tissues. Position 
resembles mesenteric cysts, but fixed. No diagnosis possible 
from pancreatic cysts and fixed mesenteric cysts. 

Urachal or Allantoic Cysts. — Rare. Origin from incomplete 

obliteration of urachus between bladder and umbilicus. In men 
resemble full bladder, but not removed by catheter. In women 
(rarer) resemble ovarian cyst. Open become malignant. 

Treatment. — Removal if cyst lying free. If retroperitoneal pedicle, 
partial removal and drainage : total removal should never be 
attempted, oiving to risk of uncontrollable hsmorrhage. 


V. ASCITES. 

(Hydro-pentoneum.) 


The accumulation of non-purulent fluid in the peritoneal cavity. 

Etiolog^y. — ^Due to local obstruction of the portal system, or to 
certain general conditions affecting the circulation in which 
pleural and other effusions may occur. 

LOCAL CAUSES.— 


Portal Obstruction (Portal vein or main tributaries). — 
(i) Terminal branches in liver ; portal cirrhosis of liver ; 
chronic passive congestion ; syphilis. (2) Compression in 
the gastrohepatic omentum and hilus : enlarged glands 
(malignant, tuberculous, Hodgkin, etc.) ; neoplasms. Rare : 
' perihepatitis and local chronic peritonitis ; aneurysms. 

Chronic Peritonitis (see p. 55 1)- — ^Tuberculosis, neoplasm, 
adhesive and proliferative forms. Hydatid cysts. 

Thrombosis of Portal Vein. , , , 

Banti's Disease. — Probably from disease of veins of portal 
system. 

Tumours. — ^Especially solid ovarian tumour. 

GENERAL CAUSES.— ^ 

Cardiac Failure. — Cardiac, pulmonary, or arteriosclerotic. 

Nephritis. — ^Especially chronic parenchymatous fo^* 
Common causes : Portal cirrhosis of liver. Cardiac fmlure. Not 
infrequent: Chronic parenchymatous nephritis. Tuberculous 

peritonitis (especially in children). Carcinoma of uver. 

Note. — ^Malignant disease of liver, pancreas, etc., often produce 
ascites by action of enlarged glands in hilus of liver. Syphilis 
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Ascites — ^Etiology, continued. 

probably acts by presence oi peritonitis. For the methods 
in which the various causes produce ascites, see also under I 
the diseases separately. J 

Symptoms. — Progressive uniform abdominal enlargement. Various 
results of pressure on diaphragm and interference with thoracic 
and abdominal organs, depending on rapidity of formation rather 
than quantity. Fluid may be absorbed and return. 

Physical Signs. — 

INSPECTION. — Var3dng distension, commencing in flanks. When 
efiusion large ; skin tense ; line® albicantes ; navel prominent ; 
superficial veins distended, flow from below up (extreme in 
portal thrombosis). Veins round navel distended ; caput Medusas, 
especially in hepatic cirrhosis. 

palpation. — 'F luid thrill’ transmitted through abdomen. A 
solid organ or tumour is palpated through a layer of fluid by 
'dipping’ with tips of fingers. 

PERCUSSION. — (i) ‘Shifting dullness’. Percuss on back, and 
then on side. For small quantities, try knee-elbow position and , 
percuss near navel (2) Flanks dull, centre resonant. In large 
efiusions, general dullness. 

Diagnosis. — (i) Shifting dullness (pathognomonic of eSusion when 
obtained). (2) Fluid thrill. (3) Signs of portal-peripheral anas- 
tomoses (for routes, see Cirrhosis of Liver, p. 527). Diagnosis 
from : — 

OVARIAN TUMOUR. — Dullness central, resonance lateral. Exam- 
ination per vaginam may decide when doubtful. 

LARGE HYDATID ('hydatid thrill’) ; PANCREATIC CYSTS.— 
Diagnosis may be impossible. 

Peritoneal Fluid in Ascites. — {See also Pleural Fluids, p, 596.) 
SEROUS. — Clear light yellow ; is usual type. Specific gravity ; 
transudates, e.g., nephritis, under 1015 ; exudates (peritonitis) 
over 1015. (As regards diagnosis, the commonest specific gravity, 
unfortunately, appears to be 1015.) Albuminous. Occasionally 
clots spontaneously. 

H.®MORRHAGIC. — In tuberculosis (commonest cause) : cancer 
(highest relative percentage). Rare in cirrhosis. Also occurs in 
ruptured tubal pregnancy. 

OPALESCENT.— 

1. True Chylous. — Y ellowish opacity due to fat, which forms 

layer on surface, cleared by ether. Rare. Occurs in 
aflections of thoracic duct and lymphatics, also filaria^sis. 

2. Pseudo-chylous. — O palescence due to lipoid, soluble iBv 

alcohol, not in ether ; small amount of true fat present ; 
varies at different tappings. Occurs in all forms, especi- 
r-v'rr^r chronic parenchymatous nephritis. Prognosis bad. 
CYTOLOGY. — Cells often difficult to distinguish, owing to degenera- 

I. SsiALL Lymphocytes. — ^I n tuberculosis. 
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2. 'Endothelial’ Cells. — ^Large cells with nucleoli. Pre- 

dominant in passive and neoplasmic effusions, but usually 
many present in all effusions. 

3. Carcinoma Cells. — Eictremely rare. Various nuclear 

changes, e.g., marked mitosis, are described, but rarely 
are reliable. 

Treatment. — 

MEDICAL. — ^Depends on cause. Aperients should be used only 
' in moderation. Restriction of ffuids, diuretics, salt-free diet, of 
little general value. 

PARACENTESIS.— 

Indications. — (i) Abdominal : great distension, pain, and 
alimentary disturbance. {2) Thoracic, from displacement of 
diaphragm : dyspnoea, collapse at bases, and cardiac dis- 
turbance. 

Technique. — (i) Empty bladder. (2) Choose site of puncture, 
mid-line above pubes {must be dull on percussion). (3) 
Inject I to 2 per cent novocain ad hb. (4) Sterilize sldn 
with iodine. (5) Small incision through skin. (6) Trocar and 
cannula, medium size, plunged into peritoneum, trocar with- 
drawn, and fluid allowed to flow slowly ; cannula strapped to 
skin with plaster. (7) Binder round abdomen, tightened at 
intervals. Fluid flows for several hours. 

Alternative site (used after repeated punctures) : Midway 
, between the anterior superior spine and umbilicus ; may 
perforate deep epigastric artery, causing serious haemorrhage 
entailing ligature. 
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Section FI.— DISEASES OF THE RESPIRATORY, 

SYSTEM. 


CHAPTER LXXXVIJ. 

DISEASES OF THE NOSE. 

I. KAY FEVER. 

An affection of the upper air-passages and conjunctiva, due to 
hypersensitiveness to proteins of pollen of certain plants. 

Protein hypersensitiveness (allergy) is discussed under Bronchial 
Asthma (p. 574), with which hay fever is closely allied and attacks often 
interchangeable. In Europe, h3rpersensitiveness in hay fever is solely 
due to pollen of grasses ; in America, also, in fall, to pollen from rag- 
weed : tested by conjunctival reactions to extracts of pollen. 
age. — C ommonest in young adults. Diminishes with age. 

SEX. — ^More frequent in women. 

Symptoms. — Attacks recur yearly in early summer. 

PAROXYSMAL RHINORRHCEA.— 

1. Sneezing fits. 

2. Conjunctival irritation and lachrymation. 

3. Nasal discharge, watery, copious, and continuous. 

4. Headache and general depression. 

Cough not uncommon. 

GENERAL CONGESTION OF NASAL MUCOUS MEMBRANE 
present. Nasal discharge may be most prominent symptom 
(paroxysmal rhinorrhoea) . 

Duration. — ^Days to weeks. Depends on exposure to pollen. 

Diagnosis. — Cutaneous reaction to pollen. Yearly recurrence. 
Paroxysmal rhinorrhcjea during other seasons usually due to allergy 
to other substances. 

Treatment. — 

1. ACTIVE IMMUNIZATION. — Increasing injections of extract of 

pollen. Extract of pollen of one grass protects against all : 
timothy grass [Phleum pratense) commonly used. Results very 
good. Immunize before attack commences. 

2. PASSIVE IMMUNIZATION. — ^Dunbar’s pollantin, specific anti- 1 

serum t locally applied to nose and conjunctiva before risin^iw. 
Partially effective. ® V 

Sea voyage or prolonged absence from causal pollen may produce \ 
desensitization : tends to return. ' 

NASAL TREATMENT. — Remove polypi and correct slight abnor- 
malities, but extensive operations inadvisable. Cauterization of 
septum often of considerable effect. 
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II. EPISTAXIS. 

{Bleeding from the Nose.) 

Etiology. — Causes are: (i) Local; (2) General. 

'^i. LOCM. CAUSES.— Trauma ; picking nose ; insertion of foreign 
bodies ; neoplasms, nasal, antral, etc. ; polypus of septum. 
Rare : hereditary hasmorrhagic telangiectases. 

2. GENERAL CAUSES. 

At Puberty. — ^Especially in delicate children. 

Acute Specific Fevers. — Onset of enteric, scarlet fever, etc. 
Also in toxic conditions. 

Conditions with High Blood-pressure. — ^Arteriosclerosis, 
nephritis, h3rperpiesis, cirrhotic liver. Venous congestion — 
e.g., mitral stenosis, whooping-cough, mediastinal neoplasms. 
Blood Diseases.— All severe anremias and blood diseases. 
Alterations of Atmospheric Pressure. — E.g., occurs in 
mountaineering. 

In Suppression of Menses. — ^Rarely. 

■ PROBABLE CAUSE ACCORDING TO AGE.— 

Childhood. — Trauma, picking nose, foreign bodies, acute 
specific fevers. 

Puberty. — Spontaneously. 

Middle Age. — ^Blood diseases, neoplasms. 

After Middle Age. — H igh blood-pressure, neoplasms. 

Diagnosis. — Occasional difficulty if blood be swallowed and vomited, 
1 ' or, rarely, coughed up. 

Prognosis. — Rarely serious : tends to clot. Death extremely rare. 
Treatment, if necessary : — 

HiEMOSTATics ; Adrenalin (i-rooo) applied to mucous mem- 
brane. Snake venom. Others useless. 

Cold Water or Ice to bridge of nose. 

Plug Nares, if serious. Hot-water bottles to feet : or legs 
to knees in hot water. 

Cauterize : If persistent from one site. 


CHAPTER LXXXVIU. 

DISEASES OP THE LARYNX. 

I. ACUTE CATARRHAL LARYNGITIS. 

^ Etiology. — 

EXCITING CAUSES 

1. Cold. — C oryza. 

2. Over-use of Voice. . 

. 3. Acute Specific Fevers. — Common m measles, influenza, 

4. LoS'irritants.— Gases, hot liquids, foreign bodies. 

86 


MED 


562 DISEASES OF THE RESPIRATORY SYSTEM 


Acute Catarrhal Laryngitis — ^Etiology, continued. 

PREDISPOSING CAUSES.— Gout, alcohol and tobacco in excess,, 
and possibly rheumatism. Overheated rooms. I 

AGE. — None immune, though cause varies. More serious i^ 
children owing to narrow glottis. , 

Morbid Anatomy. — ^Laryngoscope shows : mucous membrane of 
aryepiglottidean folds congested, cords red and swollen, mobility 
often impaired, some mucus. 

Symptoms. — 

ORDINARY ATTACK IN ADULTS.— (i) TickUng in larynx, 
irritated by cold air. (2) Voice husky. (3) Dry cough ; slight 
sputum. (4) Constitutional sjrmptoms mild. 

SEVERE ATTACK. — ^Voice entirely lost; swallowing painful; 
pain over larynx. Dyspnoea rare. 

IN CHILDREN. — ^More serious. Spasm and oedema may cause 
dyspnoea. 

Diagnosis. — Rarely difficult. Nervous aphonia may be distinguished 
by laryngoscope. 

Prognosis. — ^Never fatal. Prognosis for voice often important : i 
may be permanently impaired. If not treated, chronic laryngitis ^ 
may follow. 

Treatment. — Rarely necessary except in children. 

GENERAL.— 

Warm, Moist Room, with much Fresh Air: temperature , 
60’ to 65°. 

Diet. — ^Light. Warm drinks. If dysphagia, semi-solids (custards, 
etc.), usually less painful than fluids. Sucking ice often eases. 

AcETYLSALiCYLic AciD gT. X, t.d.s., OT diaphoretic mixture. 

Bowels opened ereely : calomel gr. ij and salines. 

Tonic during convalescence. 

LOCAL.— 

а. External. — Antiphlogistine, mustard leaf, cold compress 

or ice-bag (cold generally relieves best). 

б . Inhalation. — ^Tinct. benzoin! co. in- pint of water at 

140“ F. 

c. Spray. — In oil atomizer, 5 per cent solution of menthol in 

paroleine (Semon). 

d. Lozenges. — Troch. menth. c. krameria, or cocain. c. krameria. 


II. CHRONIC LARYNGITIS. 


Etiology. — Often chronic from onset; or follows repeated acute 
attacks. Over-use of voice is common factor. Alcohol an^ 
tobacco in excess often accessory. 


Symptoms. — 

1. ALTERATION OF VOICE and hoarseness : voice tires rapidly. 

2. TICKLING IN LARYNX, with desire to cough. 

Laryngoscope ; Mucous membrane swollen ; vocal cords thickened. 
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mucus on surface. Hyperaemia slight. May be weakness of 
adductor muscles. 

\ Diagnosis. — ^La^ngoscopic examination in prolonged cases. Tuber- 
culous, malignant, and syphibtic laryngitis may commence as 
chronic catarrh. 

Prognosis for Voice. — Often permanently impaired. May be 
resistant to treatment. 

Treatment. — Examine nostrils for obstruction. East Voice. Avoid 
hot rooms, loud speaking, alcohol, and tobacco. Same treatment 
as for. acute attacks may be given. Local application to larynx, 
zinc chloride (gr. xx to § j), witii laryngeal brush, alternate days for 
three weeks. Massage to larynx. At Mont Dore and La Bour- 
boule, spa treatment is organized. 


III. CEDEIVIATOUS LARYNGITIS. 

((Edema of the Glottis.) 


Very serious, owing to rapid a^hyxiation and death. Never 
primary : secondary to local or general conditions. 

Etiology. — Causes are : — 

I. LOCAL.— 

a. Trauma. — Sharp foreign bodies, scalds, etc. 

b. Sequel to Acute Laryngitis. 

c. Sequel to Chronic Laryngitis. — ^Tubercle or syphilis. 

d. Local Inflammatory Conditions (rarely).— Cellulitis of 

neck, erysipelas, diphtheria. 

2 .. GENERAL.— 

a. Nephritis, chronic or acute. 

b. Angioneurotic (Edema. 

c. Acute Infectious Fevers (rarely). 


Symptoms. — 

DYSPNCEA. — Sudden onset, rapidly increasing. May be inspira- 
tory stridor. Voice disappears. 

ON EXAMINATION.— Epiglottis greatly swollen, can be swn and 
felt; aryepiglottidean folds swollen and may meet. (Edema 
may be subglottic. True vocal cords rarely affected. 

Diagnosis. — ^By sudden dyspncna and swollen epiglottis. 


Treatment Ice to suck and to neck. Air moist. If swere, spray 

■ with cocaine 20 per cent, and scarify epiglottis. Tracheotomy 
without hesitation ; in absence, mortality high. 


IV. tuberculous laryngitis. 


Etiology. — ^Very rarely primary, 
pulmonary tuberculosis, though 
with but slight signs at apex. 


Practically always secondarj’^ to 
disease of larynx often advanced 
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Tuberculous Laryngitis, continued. 

Morbid Anatomy. — Commences at posterior extremities of ary- 
epiglottidean folds, and on interarytenoid folds, and tends to 
spread forwards. On vocal cords, chiefly posterior half. 

ON EXAMINATION.— 

First Stage : Mucous membrane pale, thickened, and infil- 
trated. 

Second Stage : Tuberculous masses (rarely seen). 

Third Stage : Ulceration — broad, shallow, gray, covered 
with exudation. General appearance 'worm-eaten'. 

DISEASE SPREADS ; (i) Forwards to epiglottis, which may be 
destroyed ; (2) By ulceration, causing perichondritis and necrosis 
of cartilages. Vocal cords thickened. Less often it spreads back- 
wards to pharynx. Rarely, stenosis of larynx results. 


Symptoms. — 

ONSET, — Slight huskiness of voice and irritation. Later, hoarse- 
ness and aphonia. 

COUGH. — ^As ulceration increases. 

DYSPHAGIA. — Especially with ulceration of epiglottis or spread 
to pharynx. May be agonizing. 

Diagnosis.— Based on: (i) Laryngoscope— pallor, infiltration, and 
ulceration ; (2) Pulmonary tuberculosis ; (3) Bacilli in sputum. 
Diagnosis from : — 

1. Syphilitic Laryngitis.— Usually painless. Laryngoscope : 

more congestion, commences nt base of epiglottis, ulcera- 
tion deep. Scarring common. 

Syphilis and tubercle may coexist. 

2. Carcinoma.— Papillary growth from vocal cords or ventri- 

cular bands ; unilateral in early stage. 

3. Lupus. — Painless. Begins on epiglottis. 


Treatment.— Cowp/c/e silence for many months. Sorav throat with 
menthol and olive oil, or 'spirone' (Churchill's inhalami^KI in 
acetone, glycerin, and water). Recovery in early stages 

If general condition good, ulcers should be cauterized or 
rarely, curetted. An ulcerated epiglottis may be removed 
(relieves dysphagia), but laryngeal condition may progress 
more rapidly afterwards. f 

PAIN.— Insufflation of orthoform. gr. v to x. half an hour before 
meals. 

DYSPHAGIA, — ^Food semi-solid. Spray with cocainf^ r»t- ^ 

insufflation, before food. .WolfendL ^sitfon?^ 
over bed, and food is sucked through tube. 


head hangs 


V. SYPHILITIC laryngitis. ^ 

Of frequent occurrence. 

Etiology. — 

CONGENITAL SYPHILIS.— (i) In first six months or earlv 
as catarrhal laryngitis ; . (2) At puberty as in tertiary 
SECONDARY SYPHILIS.— Resembles acute larynSL 
resistant. Occasionally ulcerates. Condylomata very’rare 
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TERTIARY SYPHILIS.— (1) True gumma: commences at base 
of epiglottis ; results in (a) stenosis of larynx — ^may be extreme. 
(6) deep ulceration — ^less common. (2) Diffuse infiltration. 

i. S3rniptoms — Chronic laryngitis. Hoarseness. Cough rare. Almost 

- invariably painless. 

Treatment. — Antis3rphilitic. Rapid relief with potassium iodide, 
though scarring may follow. 

STENOSIS. — ^Dilatation by SchrStter’s bougies may relieve, but 
recurrence usual. Tracheotomy may be necessary. 

VI. CATARRHAL SPASM OF THE LARYNX. 

[Spasmodic Laryngitis. Spasmodic Croups 

Spasm of the larynx occurring with mild laryngitis. (Acute or 

catarrhal laryngitis applies to condition sufficient to cause obstruction 

in absence of muscular spasm.) 

Etiology. — 

AGE. — ^Two to four years. Rare under six months. 

ADENOIDS and ENLARGED TONSILS.— May be present. 

. EXCITING CAUSE.— Chill. Indigestion. 

Symptoms. — Previous slight cough. Dyspnoea and barldng character 
' of cough increase at night until child awakes with 

ATTACK. — Respiration oppressed, cro\ving inspiration and croupy 
cough, husky voice, struggles for breath; signs of laryngeal 
obstruction, viz., recession of epigastrium and suprasternal fossa 
during inspiration ; appears serious, child and parents terrified. 
Cessation rapid and child sleeps. Duration half to three hours. 

Attack recurs for two or three nights. Child fairly well during day. 
Never fatal. 

Treatment. — 

IMMEDIATE. — Emetic of pulv. ipecac, gr. x, every quarter-hour 
till vomiting. Steam kettle. Heat to Iar>mx or hot bath. A 
little chloroform if necessary. 

TO PREVENT RECURRENCE. — ^Vin. ipecac. TI\iij t.d.s. during 
day. Phenazone gr. ij at night. Avoid chills, but have fresh air 
in room. 

LATER. — ^Treat adenoids if present. 

VII. LARYNGISMUS STRIDULUS. 

Larvngeal spasm, no inflammation present. Confined to children. 

Is a 'manifestation of tetany (q.v.). Rickets usually present.. 
.. Adenoids rarely absent : need treatment. 

Etiology. — 

age About 18 months. Not under 6 months, rarely over 3 years. 

EXCITING CAUSE.— Scolding, or any irritation. 

Symptoms. — Onset at night or early morning. No cough or hoarse- 
ness present. Respiration ceases, period of apnoea : the child 
struggles for breath ; becomes congested ; seizure terminates 



566 DISEASES OF THE RESPIRATORY SYSTEM 


Laryngismus Stridulus — Symptoms, continued. 

witli crowing inspiration as spasm relaxes. Attacks at first 
occasional, may become very frequent. Chvostek's sign present. 
Carpopedal spasms not uncommon. 

Prognosis. — Rarely, but occasionally, fatal. 

Treatment. — 

DURING SPASM. — ^Throw cold water on the face, or tickle fauces 
to relieve spasm ; or hot sponge on lar3nQX. Tongue pulled 
forward. Amyl nitrite, or, if necessary, a little chloroform. If 
recurrent, place in hot bath, and sponge head with cold water. 

TREAT FOR CALCIUM DEFICIENCY.— In acute attack, intra- 
muscular injection of calcium chloride, i gr. Subsequently as in 
Infantile Tetany. 


Diagnosis in Conditions of Spasm or Obstruction of 

the Larynx. 

Causing croup, crowing inspiration, in infants and children : — 

1. LARYNGISMUS STRIDULUS. — ^Not under 6 months ! no 

previous cough or hoarseness ; onset sudden ; definite period 
of cessation of respiration {‘holding the breath'). Rarely fatal. 

2. CONGENITAL LARYNGEAL STRIDOR. — Congenital con- 

tinuous ; ceases after few months ; no distress. Never fatal. 
Due to abnormality of larynx. 

3. CATARRHAL SPASM OF THE LARYNX. — Previous slight 

cough or hoarseness ; onset rapid but not sudden ; no cessation 
of respiration ; attacks intermittent. Never fatal. 

4. CATARRHAL LARYNGITIS (OR ACUTE LARYNGITIS).— 

Previous c<^d, dyspnoea, and fever ; dyspnoea progressively 
increases. Longer duration, no intermissions. Dangerous. 
May be simple or diphtheritic. [See Diphtheria t> a'? ) 

5. WHOOPING-COUG;H.-Previous cough. Paroxysm commences 

with short expirations before inspiration and whoon 

6. IN PRESENCE OF ADENOIDS OR ENLARGED TONSILS, 

cough may suggest inspiratory stridor and laryngeal obstruction. 

7. PAPILLOMA OF LARYNX.-Diagnosis bfLi^gosSp^ X 

S3miptoms of chronic laiyngitis. o jr- j 

8. FOREIGN BODY. 

In adults : — 

9. IRRITATION OF RECURRENT LARYNGEAL NERVES 

By mediastinal glands, tumour, or aneurysm (see Aneurysm of 
THE Thoracic Aorta — Physical Signs) 

10. CENTRAL NERVOUS LESIONS.-Sc. Diseases of the 

Cranial Nerves — Vagus. 

11. FUNCTIONAL. — ^E.g., globus hystericus. 


VIII. NEW GROWTHS OP THE LARYNX. 

A. Innocent. — 

PAPILLOMA, FIBROMA. 

‘SINGER'S NODULE'.— Inflammatory thickening of epitheUum 
due to faulty voice production. Site : Vocal cords, junction of 
anterior and middle third. Symptoms: Hoarseness or stridor 
Treatment : Removal. 
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B. BXaligiiant. — 

VARIETIES.— 

1. Intrinsic,-— Within the cavity of the larynx. Metastases 

late. Epithelioma commonest. 

2, Extrinsic. — Upper aperture, epiglottis, arytenoids, ^valls, 

commonest on epiglottis. Metastases early. Epithelioma ; 
occasionally spheroidal-ceiled carcinoma ; sarcoma rare. 
SYMPTOMS. — Hoarseness: resists treatment. No pain at onset. 
Cough unusual. Later : pain, dysphagia, cachexia ; septic 
pneumonia. 

TREATMENT.— Surgical. 


CHAPTER LXKXIX. 

DISEASES OF THE TRACHEA. 

I. TRACHEITIS. 

Acute Tracheitis. — Usually in association wth catarrhal inflamma- 
, tion of upper air-passafi:es. 

CAUSES.— 

1. Extension from coryza. 

2. Influenza. Whooping-cough. Measles. 

3. Inhalation of irritants; steam, poison gases; cold foggy 

weather. 

SYMPTOMS. — Soreness behind sternum ; often harsh, dry, painful 
cough. May be no bronchitis ; voice may be normal. 
TREATMENT. — If severe, as for acute bronchitis. Inhalations 
of tinct. benzoin, co. 

Chronic Tracheitis. — 

CAUSES. — (i) Sequel of acute tracheitis; (2) Chronic irritation, 
e.g., tobacco, mSammatory conditions of nose or larynx, tumours. 

n. TRACHEAL OBSTRUCTION 

Causes. — 

1. IN LUMEN. — Inhaled foreign body. Rarely remains ; results 

may be ; (i) rapid death ; {2) foreign body is coughed out ; 
(3) passes into bronchus. 

2. IN "WALL. — ^Fibiosis follo%ving inhalation of severe irritants. 

Cicatrization of wound or tracheotomy scar. Syphilis, tumours. 

3. OUTSIDE THE WALL. — ^Pressure of tbjToid (‘ scabbard 

trachea'), aneurysm, neoplasms of cervical glands, mediastinal 
tumours. 

'Symptoms. — 

DYSPNCEA.^ — ^Inspiratory. May be sudden severer attacks. 
TRACHEAL STRIDOR. — Inspirator' most marked. Audible 

. earliest during sleep. 

Accessory muscles of respiration contract forcibly. May be in- 
drawing of lower ribs on inspiration. 

Treatment. — ^Depends on cause. 



568 DISEASES OF THE RESPIRATORY SYSTEM 


CHAPTER XC. 

DISEASES OF THE BRONCHI. 


I. ACUTE BRONCHITIS. 

Acute catarrhal iuflaiamation of mucous membrane of trachea, and 
bronchi, large and small. In smaller bronchi, constitutes capillary 
bronchitis {see Bronchopneumonia, p. 66 ). 

Etiology. — 

AGE. — ^None immune. Frequent and serious in old people and 
children (dentition, rickets, and specific fevers). 

SEASON. — Common at change of seasons. May recur yearly. 

CHILL. — Often from downward spread of coryza (i.e., 'cold on 
the chest'). 

Some Predisposing Factors in Cases of ‘ Chill '.-^-( i) 
Hereditary predisposition ; some persons and families 
'catch cold easily’. ( 2 ) Infectivity and epidemicity : occurs . 
even apart from B. influenzcs. ( 3 ) Occupations : dust, hot 
atmospheres, sedentary occupations. 

ONSET OF SPECIFIC FEVERS, — Constant in measles and 
whooping-cough. Rarely absent in enteric. 

DEBILITATING CONDITIONS. — Nephritis, heart lesions, dia- 
betes, gout, rickets, etc. Subacute attacks frequent. 

IRRITANT GASES. — Chlorine, nitric acid fumes, etc. 

Bacteriology. Common : pneumococcus ; also streptococcus, M.. 
catarrhalis, B. inflitemts. 

Morbid Anatomy. ^Mucous membrane of trachea and bronchi 
red, congested, and covered ivith mucopus. 

HISTOLOGY. — Proliferation and desquamation (catarrh) of 
epithelial cells ^d of ciliated epithelium. Mucous glands and 
mucoid cells active. Exudation on surface containing mucus, 
desquamated cells, and escaping leuCocsrtes. Submucosa 
oedematous, leucocytic infiltration, vessels dilated and glands 
active. ’ . ° 


Heaviness in head. 


Symptoms. — 

ONSET. — ^As in a 'cold*. General malaise j 

Gastric disturbance, and usu^y constipation. HoarseneVs (from 
la^ngitis) common. Pyrexia slight, rarely ioi°-io 3 °. Pulse 

ONSET OF BRONCHIAL SYMPTOMS.-Cough. Tightness and 
oppression in chest. Dyspnoea on exertion only. 

PROGRESS. — ^Three stages: — 

First Stage.— Cough dry. Expectoration scanty and viscid. 
Second STAGE^(^ugh loose Expectoration aLndant and 
mucopurulent, symptoms oecome easier. 
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Third Stage. — Cough often paroxysmal. Expectoration puru- 
lent. Other s 3 miptoms passing away. In stage of conva- 
lescence, condition subsides, or may continue for long period, 
j No haemoptysis. Rarely streak of blood from pharynx. 

"Physical Signs. — 

RESPIRATION. — Slightly increased. 

ON PALPATION. — Bronchial fremitus. 

ON AUSCULTATION.— Numerous riles and rhonchi, altering vuth 
coughing. 

(Examine bases of lungs for bronchopneumonia.) 

Course. — 

IN HEALTHY ADULTS. — Reaches third stage in one week, and 
clcBTS in two weeks. 

IN CHILDREN. — Inflammation may extend to bronchioles, whence 
areas of collapse and bronchopneumonia (physical signs . 
patchy dullness and bronchial breathing). _ 

IN OLD PEOPLE. — ^Mucus accumulates at base, with low pneu- 
monia. 


A warm 
bath. A 
to chest, 
effective. 


Diagnosis. — Rarely difficult. 

IN PNEUMONIA. — ^Dullness and tubular breath-sounas. 

IN BRONCHOPNEUMONIA. — ^Dyspnoea, high temperature ; may 
be signs of consolidation. 

Treatment (for adults). — . , „„„„„ 

AT ONSET.— As for a 'cold' : sufficient for mild cases, 
bed and a hot drink, lemonade or whisky. A hot 
wrapper round neck and Un. camphor® et ammon 
Qui^e (tinct. quin, ammon. 5] t.d.s.) occasionally 

Avoid chills. 

If condition is severe: — _ , -r. _ a;,- Tnnistpnod 

GENERAL TREATMENT.-Bed. and mJmS 

hv QtPaTTi kettle Bowels open: calomel gr. ij-iv ana morning 
Sife M^ch fluid. Hot Lnks at night promote sleep and 

action of skin. . 

^^^I^SlGESouT^dJ* and useless. Indication for :- 

^ Every four hours. 

1 Expectorant and Ia.xative; »•=> Diaphoretics. 

At nieht— Hot drinks. Pulv. ipecac, co. gr. x to aid sleep. 

T benzIS. of hot water. 

SEioND Stage. -Cough loose. Give stimulating expector- 

r, ^Snprioecac "lx I Tinct. Scill® "l_xv 

® gr. iv 1 Infus. Seneg® ad sss 

Every four hours. 

rnntinue inhalations and applications. Avoid opium. 

SevSe paroxysms of cough : tinct. belladonn® l^x, replacing 
tinct. ipecac. 



Acute Bronchitis— Treatment, continued. 

Third Stage-.— Cough persistent. Expectoration free, 
indicated as sedative : — 


Opium f 


B, Tinct. Camph. Co. 
Aceti Scillse 


TI\^xxx 

TT^xv 


Everv six hours. 


Spt. Chloroform. 
Infus. CascarillaB 


TT\.x 
ad 5SS' 


a 


Heroin very valuable as linctus, e.g. : — 

R Terpin Hydrate gr. j 

Acetomorphine HCl gr. 

' Menthol gr* 

Opium is contra-indicated if any cyanosis is present. 
CONVALESCENCE.— Tonics. 


Alcohol 190 per ceni.^ 
Glycerin 


ad 33 


II. CHRONIC BRONCHITIS. 


Etioloey.— (il Onset insidious. May be excessive smoking, mfec 
tion in upper air passages. (2) Following acute bronchitis, r - 
peated attacks. (3) With renal or cardiac affections. 

AGE.— In later years. in) 

SEASON AND CLIMATE.— ‘Winter cough'. Very frequent m 

Great Britain. 


Morbid Anatomy. — ^Mucous membrane of bronchi atrophied and 

thin. , t 

HISTOLOGY. — ^Little ciliated epithelium is present: layer 01 
cuboidal cells remaining on basement membrane, or no cells 
left. A few leucocytes on surface. Fibrosis and some rouno 
cells in submucosa. Emphysema present. 


Symptoms. — Recurrent .winter attacks, or exacerbations. Patient 
may be free in summer. 

1. SHORTNESS OF BREATH, marked on exertion. 

2. COUGH. — ^Especially troublesome at night. Paroxysms may 

cause giddiness. 

SPUTUM. — ^Usually abundant, mucopurulent, most in mormng. 
Rarely none. 

GENERAL HEALTH. — Often good. No ‘fever. Subjects fre- 
quently become thin, but are often very stout persons, when 
cough is most trying. 

EMPHYSEMA (rarely absent), and renal, cardiac, and other 
diseases present influence symptoms. 


Physical Signs. — ^Mainly of emphysema : chest distended, expan- 
sion slight, prolonged expiration. Numerous rflles and rhonchi. 

Variations in Typo. — 

I, DRY CATARRH (Bronchitis sicca). — ^Not uncommon. Sputum 
scanty ; severe and obstinate paroxysms of coughing. 

2 BRONCHORRHCEA. — Sputum in large quantities (may be 
several pints daily). Usually purulent, in others watery 
(bronchorrhoea serosa). May persist for years, dilatation of 
tubes commonly occurring. 
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3. FCETID BRONCHITIS. — Sputum foetid ; separates into two 
layers, upper fluid and frothy, and lower thick, containing 
j Dittrich’s plugs. Often temporary attacks. 

^^urse. ^Tends -to be progressive. Asthma, bronchiectasis, cardiac 
'dilatation may develop. 

Diagnosis. — ^Exclude tuberculosis and bronchiectasis. 


Treatment. — Indications : (i) General treatment important, especi- 
ally to prevent recurrences ; {2) Temporary measures to relieve 
s3unptoms ; (3) Treat associated diseases — ^gout, heart, etc. 

Cardiac failure of special importance, owing to ‘back-pressure’ 
on lungs. Prophylactic vaccine treatment in early autumn. 

GENERAL TREATMENT. — ^Mild climate in ivinter (South of 
England, Eg3rpt, Florida, California). Special care during changes 
of temperature, climate, or residence. Good ventilation and 
warm flre. Diet rich in fats (cream or cod-liver oil). Breathe 
through nose, especially at night. 

In exacerbations treat as for acute bronchitis. 


TREATMENT OF SYMPTOMS. — ^Moderate cough and free ex- 
pectoration good for patient. General treatment often relieves 
symptoms. 

For Morning Cough, saline draught: — 

B> Sod. Bicarb. gr, xv 1 Spt. Chloroform. n|^y 

Sod, Chlor. gr. v | Aq. Anisi ad sj 

In equal amount of warm water. 

If Cough Distressing, some or all of the folIo\ving : — 

I. Lozenge (Troch. Glycyrrhizse, Brompton Hospital ) : — 

E Ext. Glvcyxrhizee gr. iij [ Troch. Acaci® gr. x 

01. Anisi Hiss I 

Occasionally. 


2. Linctus : — 
E Syr. ScillsB 
Syr. Limonis 


I Syr. Papaveris 
I Syr. Tolu 
Occasionally. 


55 ni.xv 


3. Mixture : — 

E Tinct. Nuc. Vom. Hlv Spt. CUoroform. IJlv 

Ammon. Carb. gr. iv Infus. Senega ad sss 

Tinct. Scilla Rsv 

t.d.s. 


If Sputum Viscid, give potassium iodide : 
E Pot. lod. V .. I Pot. Bicarb. 
Ammon. Carb. 55 gr. 1 ] I Aq. Camphor® 


gr. XV 
3SS 


Inhalations useful : tinct. benzoin, co. 5 j to pint of veiy 
hot water. 

If Cough very Troublesome, give heroin or tinct. camph. co. 

(see Acute Bronchitis, p. 569). 

For Night Cough. — ^Pil. ipecac, c. scilla (B.P., 1914) gr. iv at 
night; also heroin. 

If Cough is Paroxysmal, add tinct. belladonna: ITliij to pot. 
iodide mixture. 
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Chronic Bronchitis-Treatment, omthiued 

Sleeplessness.— With free contFolled by) 

o. a, 

heroin. 

111. BRONCHIECTASIS. 

{Dilatation of the Bronchi.) 

Mways secondary, except in rare congenital form. 

TVtode of Production.— Essential factor is weakening „ 

“ OlSportancc therefore are totore (r) tentag to 

waUs directl^ (2) leading to retention of secretion, J 

Sssure on brinchi or traction of contracting fibrous tissue, 

?3) causing infection of secretion. Such factors are . 
tion of foreign bodies, e.g., tooth, fragment of tonsil » ( ) chronic 
resulting from pneumonia (as after measly and influenza), ch 
^eurisy! pulmonary tuberculosis; (c) Pressure on bronchi by^ 

CONGENITAL BRONCHIECTASIS.— Developmental defect of 
bronchial muscle. 

Morbid Anatomy. — ^Lower lobe more affected than upper. Dila a 
tions may be: (i) 5acc«lay— rounded bulb-like dilatatio^ 
multiple, in radiographs like bunch of grapes ; (2) / 
elongated with blunt ends Uke glove fingers, or fusiform wiri / 
tapering ends. Walls of dilatations : X smooth fibrous tissue , 
mucous membrane destroyed. Fibrosis extends into lung. 
Pleuritic adhesions common but not invariable. 

. ' Lattice-lung ' : So called from radiographic appearance. Due 
to several bronchi opening into one epithelialized cavity ; usually 
existing from childhood. 

Symptoms. — ^Depend on degree of dilatation, and quantity and sepsis 
of secretion. In well-developed cases : — 

I COUGH. — In paroxysms. When secretion reaches sensitive 
mucous membrane. Especially in morning. Often one or 
two daily. Cough and expectoration follow change of posture. 

2. FCETID SPUTUM. — (a) Large quantities; (6) Sweet, very 
offensive odour. Separates into three layers : (i) Froth ; (n) 
Fluid ; (iii) Heavy deposit, containing Dittrich’s plugs, leuco- 
cytes,' and crystals. Occasionally absent in early stages. 
Haemoptysis. — ^R arely large, but frequent in small amounts. 
CLUBBING OF FINGERS. — Very common. 

general condition. — ^P allor, some cyanosis, but general^' 
health often fair. Breath offensive. Pyrexia slight or nil. '' 
Dyspnoea on exertion. 

TOXIC FORMS. — Recurrent attacks of pyrexia, cough, and sputum. 
General condition deteriorates. 

MILD GRADES. — ^Foetor may be absent. Periods of good health. 
Condition gradually advances. 
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Physical Sig^ns. — Generally unilateral and at base. Chronic bronchitis 
and emphysema often present at unaffected areas. Heart may 
be enlarged. 

i INSPECTION. — ^May be signs due to fibrosis. 

"^PERCUSSION. — Impaired, not absolute, dullness. 

aIiSCULTATION. — I f dilatations empty, extreme ampjhoric breath- 
ing, rdles, and rhonchi. If full, breali-sounds diminished, r&Ies 
slight. In moderate grades, showers of rales at the base on 
inspiration. 

RADIOGRAPHY.— With lipiodol. Diagnostic. See Morbid 
Anatomy. 

Dry Bronchiectasis. — May be no symptoms and unsuspected until 
haemoptysis occurs. Radiograph diagnostic. Not. uncommon. 

Acute Bronchiolectasis. — Bronchioles dilated : lung has honey- 
comb appearance. Mainly young children after influenza. 

Complications and Sequelae. — 

1. SEPSIS.— Especially abscess of brain. Septic bronchopneumonia. 

pleurisy, pericarditis, and gangrene of lung also occur : all Jatai. 

2. RECURRENT ATTACKS OF BRONCHITIS. 

i 3 » ARTHRITIS. a ■r>'T*TJ''Oi^'DAT*WV 

' 4. HYPERTROPHIC PULMONARY OSTEO-ARTHROPATH^ 
—All stages, from clubbing of fingers— very frequent to 
rare typical condition. 

suggests bronchiectasis. Diagnosis from . 

CHRONIC BRONCHITIS. . . 

ABSCESS OF LUNG. — Constitutional signs greater. 

CONCFNTTAL CYSTIC LUNG. — ^Svmptoms closely similar. Often 
o? .rithout p’ygn*.. Radiograph, w.th 

lipiodol, shoiving fluid level is „„ ,_b_ tuberculosis 

TufeRCULOSIS.— In bronchiectasis of upper lobe, 
is excluded by absence of tubercle baciUi. 

P..S».0U._IP My dovo^od 

^ngrone ol lung, and raroly hain.opti.nls, 

cause termination. , , , , 

r.T.t.Tations indicated if unilateral, but not if 

%r 5 gn 

promote emptying of caritics ; («) .To 

Indtcattons . (1) . ^ contents by antiseptics. 

Cavities.— 'Postural coughing': head hangs 
ove? Sge of bed. nearly to floor. Condition of heart may 

contra-indicate. 

”■ Crude creosote evapor^ed by lamp. 

Ev^ covered by goggles strapped on. Ears and nose 
plugged Duration 15 minutes, alternate days. 




Bronchiectasis— Treatment— Antiseptics, cmhmied. 

Iniema?,— Creosote capsules. Rij t.d.s. T,i„rnfnrmi 

Inhalations.~Fox example : Creosote, spirit of 

rectified spirit, equal parts; few drops on sponge 
inhaler. 


2. SURGICAL,— 

i. Artificial Pneumothorax. — Good 
cases without pleural adhesions. 


results in unilateral 
Collapse for several 


years. . , . x 

ii. Phrenic Avulsion (diaphragmatic paralysis). 

iii. Thoracoplasty. — If previous measures fail. , 

IV. Lobectomy (excision of area). Results now very gooa 

mortality low. 

V. Bronchoscopy and Aspiration. — Good results oy exp 

enced operators. 


IV. BRONCHIAL ASTHMA. 

{Spasmodic Asthma.) 

Attacks of paroxysmal dyspnoea, principally expiratory, due to 
spasm of bronchial muscles and oversecretion of mucus. Renal anav^ 
cardiac asthma is not here referred to. 

Etiology. — 

ONSET. — ^May commence at any age ; usually in childhood, un- 
common after twenty-five years except with bronchitis. ^ 

SEX. — ^Somewhat commoner in males. 

HEREDITY. — In high percentage : attacks usually commence at 
early age. Often in ‘nervous’ families, other members exhibiting 
epilepsy, migraine, neurosis, or urticaria, eczema, hay fever, etc. 

CLIMATE AND ENVIRONMENT. — ^Subjects often very sensitive 
to these, but disease follows no rule. 

Protein Hypersensitiveness and Exciting Causes. — ^Long recog- 
nized that attacks may be directly induced in certain subjects 
by emanations of animals and flowers or by ingestion of certain 
articles. Hypersensitiveness to a foreign protein is recognized 
as basal factor in as&ma. A specific protein fan occasionally 
be identified and by its removal from environment attacks can 
be prevented. This conclusion was based on : (i) Resemblance 
of asthmatic attacks to anaphylaxis experimentally produced in 
animals ; (2) Liability of asthmatics to anaphylaxis after serum 
injections. Principal direct evidence adduced : (i) reac- 

tions identifying a causal protein; (2) Effects of treatme^t-H 
Earlier results suggested identification of a causal protein ihSJ 
50 per cent of asthmatics, but, more recently, tests have proved \ 
far less successful. Note: — 

a. Tests frequently negative to all obtainable proteins. 

b. Relation to Age. — ^After middle age positive results very 

rare : rare in adult life. In children typical specialized 
reactions may be obtained. 
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c. Multiple Sensitiveness.— -Positive reactions often obtained to 
more than one protein. Hence a positive reaction to a 
protein is not proof that it causes attacks. 

CONCLUSION AS TO EMPLOYMENT OF TESTS.— Should be 
employed in children : occasionally a deWte protein identifiable 
and attacks prevented. Useful results in adults practically 
negligible at present, 

SKIN TESTS FOR PROTEIN HYPERSENSITIVENESS.— 
Extracts of many proteins are now procurable. An extract is 
placed on the skin, which is lightly scarified. If subject is hyper- 
sensitive to such protein, an urticarial wheal fonns in about 20 
minutes. Tests with many proteins usually necessary. 


Causes. — 

PROTEINS PRODUCING HYPERSENSITIVENESS. — Ver^^ 
numerous. Include : — 

1. Inspired. — (a) Pollens of grasses, etc., viz., in hay fever. 

( 5 ) Emanations of horses, birds (feathers), cats, etc. ; 
scent of flowers. 

2. Ingested. — Commonest are; cereals, especially wheat; 

eggs ; potato ; milk ; various fish and meat. 

Doub^ul. — Proteins produced or products split off during 
digestion ; histamine, for example, produces anaphy- 
lactic phenomena. No evidence that hypersensitiveness is 
produced by proteins of bacteria. 

REFLEXES AND ASSOCIATION WITH OTHER LESIONS.— 

I (i) Conditions of nasopharynx: polypi, deflections of septum, 
etc., often present, and treatment influences attacks. (2) Gastro- 
intestinal disturbances : heavy and late meals, flatulence, 
constipation. (3) Lungs : bronchitis may cause spasm in suscept- 
ible persons. (4) Pelvic disturbances in women. {5) Fatigue and 
emotion : psychical factor exhibited by an asthmatic knowingl)' 
sensitive to 'a rose developing an attack from an artificial rose. 
Relations of Bronchial Asthma to other Affections. — Attacks 
may be associated \vith or interchangeable with hay fever, with 
some forms of urticaria and ‘trophoneuroses', and with other 
conditions ascribed to hypersensitiveness ('allergy'). Also rela- 
tions 'xvith various psychical disturbances. 

Pathogenesis of an Attack of Asthma.— During attack, principal 
difficulty is expiration. Lungs assume position of forced 
inspiration, and little air passes in or out in spite of violent 

^n^ion early recognized as invohnng : (i) Spasm of muscles of 
smaller bronchi. (2) Swelling of bronchial mucous membrane. 
These two factors cause obstruction of bronchioles : air cannot 
be cxp^ed from alveoli, but is dratvn in by more powerful 
inspiratory muscles until lungs are fully distended, A third 
factor is (3) Excessive secretion of bronchial mucus. This 
mucus, being retained, is coagulated by ferment, mucinasc, 
in bronchial mucous membrane : on conclusion of attack is 
forced along spiral bronchioles and c:qjelled as Curschmann's 
spirals (Hurst), 
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Bronchial Asthma, continued. 

Morbid Anatomy. — ^With recurrent attacks, emphysema develops.^ 
May be extreme in young persons without associated bronchitis. | 
No other changes post mortem. i 

Symptoms. — Attacks frequently nocturnal, after a few hours’ 

ONSET sudden, or with premonitory symptoms of oppression in 
chest, paroxysmal sneezing, flatulence, polyuria, nervous depres- 
sion. 

PAROXYSM. — ^Violent respiratory .movements with all accessory 
muscles ; short inspiration, long wheezy expiration ; little air 
entry. Respirations slow. Patient pale or dusky ; anxious ; 
cold sweat. Small pulse. At height of distress, paroxysm 
diminishes. Is never fatal, 

relief. But paroxysm may recur, 
C/OUCxH. Slight until end of paroxysm. Then patient brings up 
viscid sputum {see below). 

DURATION. — Few minutes to several hours. 

Physical Signs in Paroxysm. — 

fojrward. grips objects tightly to fix 
scapulae. Head thrown back. Shoulders raised : scaleni and' 
sternomastoids contracted to lift thorax \ 

“ complete inspiration. Diaphragm 
PERCUSSION. — Hyper-resonance. 

AUSCULTATION.-Numerous rfiles and noises. No intake of air. 
Sputum. — / 

CURSCHMANN’S SPIi^LS.-— Expectoration commences as 

ISSous m£seV. being S)iSy‘^W^d wst?'of 

Microscopically, when unrivelled ^eVe I bronchi. 

thread Wh Win fibrils tWed ,^^^^^^ 

eosinophils are embedded. Spiral LcrUied to numerous 

ciliated epithelium. Spirals alSiost diagnostic of 

absent in old cases with emphysema ° V p. asthma, but 

acute phthisis, but no eosinopWls. Mav 

days after paroxysm. ^ ontinue two or three 

CHARCOT-LEYDEN CRYSTALS — . , 

In other conditions also. Of no known \rnpnrtSne^^^ crystals. 

Blood.— Marked egsinophilia may be oresenf 

5 to 30 per cent, or more, of totaf leucoSyte^^® forming 

Prognosis — In children, attacks may cease In 

gressive. With repeated paroxysms emphysema P™' j 

becomes deformed -vvith high square 

dorsal spine. Prognosis depends on such chan ^ kyphosis b^)) 
condition. Pulmonary tuberculosis may develop ^ cardiac 

Treatment. — ’ 


INVESTIGATE 


E CAUSE. — Relation to any facfnr 

ous reactions. climate, diet. 
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BETWEEN PAROXYSMS.— 

1. General Treatment. — General health important. Treat 

constipation, flatulence, etc. For night asthma : light 
evening meal, avoid fatigue late in day, sleep before dinner. 

2. For Protein Hypersensitiveness. — 

a. Inspiratory. — For Hay Fever, see p. 560. Horse, cat, 

etc. : avoid contact. 

b. Food Proteins. — ^Avoidance is necessary : desensitiza- 

tion usually follows prolonged abstinence : attempted 
immunization by injections of causative protein or 
increasing amounts by mouth is ineffectual. 
Non-specific Immunization by Peptone. — Aims at effecting 
desensitization to any protein by injections of peptone. 
Peptone by mouth {0*5 gm.), one hour before meals, also 
tried. Results unconvincing. 

3. Vaccines. — ^With chronic bronchitis, especially older sub- 

jects, prepare vaccine from predominant organism in 
sputum. 

4. Drugs. — ^W ith chronic bronchitis, give iodide, e.g. ; — 

B Tinct. Lobelias I Spt. Ammon. Aromat. n^xx 

.ffithereae 1T\xv I Aq. Camphoras ad SJ 

Potassii lodidi gr. v ( 

t.d.s. 

5. Nasal Treatment. — Remove polypi and correct slight 

abnormalities, but extensive operations are inadvisable. 
Cauterization often efficacious temporarily. 

6. Spas. — ^Mont Dore, Ems, etc. Attacks often cease at over 

4000 feet, but unsafe with emphysema. 

TREATMENT OF PAROXYSMS.— (a) Adrenalin (i-iooo solu- 
tion), hypodermic injection of Hj^ij—v, immediately attack com- 
mences : usually effective. (&) Ephedrine gr. i— 2 orally : slower, 
but can be given overnight. Amyl nitrite II^v occasionally 
effective. Also aspirin overnight (may be hj^ersensitive). 
Avoid morphia, heroin, cocaine. 

Inhalation of Fumes. — O ften relieves partially, but may 
aggravate bronchitis : — 

Pulv. Stramon. Fol. 

Pulv. Belladon. Foi. 

Pulv, Hyoscyami Fol 
Potassii Nitr'atis 

To be burnt in a saucer. 

V. FIBRINOUS BRONCHITIS. 

(Plastic Bronchitis.) 

Essential feature is expectoration of accurate casts of smaller bronchi 
and bronchioles. Verj’ rare. 

Pathogenesis. — Method of formation of casts unknown. Localiza- 
tion to areas of lung is remarkable. In chronic cases, post 
mortem, cmphj'sema is constant and tuberculosis frequent ; 
nothing characteristic. Asthma frequent. 


as gr. .\v. 


MED 


37 
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Fibrinous Bronchitis, continued. 


Varieties. — (i) Chronic-, (2) Acute. j 

1. CHRONIC IDIOPATHIC FIBRINOUS BRONCHITIS.— | 

Recurrent attacks ; similarity of casts shows repeated involved 

ment of same area. Not fatal, except rarely by asph^^ia— . 

May be several attaclcs in 24 hours. 

2. ACUTE FORM. — ^In fevers, tjqphoid, pneumonia, etc. 

Considerable mortality. Casts in situ at autopsy. 

Fibrinous casts are expectorated rarely in chronic heart disease 
and pulmonary tuberculosis. Also in diphtheria, and small casts 
in pneumonia. 

Symptoms. — Paroxysms of coughing and dyspnoea, or as in asthma, 
concluded by expectoration of cast. 


Physical Signs during Paroxysm. — Area involved indicated by 
diminished breath-sounds and rdles. Flapping of cast said to be 
audible. Collapse of the lung may occur in affected area. 

Character of Casts. — Rolled up when expectorated. On unravel- 
ling, perfect casts of bronchi. May be 6 in. long. Consist of mucin. 

Treatment.— No treatment prevents recurrence. Acute attacks, 
treated as bronchitis t inhalations of steam and emetics may 
aid expulsion of casts. No reaction to adrenalin. 


VI. BRONCHIAIi OBSTRUCTION. 

Causes. — 

1. IN LUMEN. — ^Inhalation of foreign body. 

2. IN WALL.— Fibrosis foUo^ving inhalation of severe irritants./ 

Cicatrization due to syphilis, tuberculosis. Neoolasms 

3. OUTSIDE WALL.-Pressure of oesophageal, S?a?tinal. or 

pulmonary neoplasms. Aneurysms. 

Sequel®.— (I) Collapse of lungs-^udden or gradual; (2) Septic 
processes in lungs, bronchitis, bronchiectasis, abscess, etc. 

Symptoms.-Sudden obstruction : pain and cough. Later, symptoms 
depending on lung condition. ' 

Treatment. — ^Depends on- cause and sequel®. 


CHAPTER XCl. 

DISEASES OF THE ZiUNGS. 

I. PASSIVE CONGESTION OP THE LUNGS.'-^J 

Occurs in two forms: (i) Mechanical congestion (broivn indurationl • ^ 
(2) Hypostatic congestion or hypostaticpneumonia (splenizationoflW)' 

1 . mechanical Passive Congestion. — 

CAUSE. — Obstruction to return of blood to hpari- 

especially in diseases of left heart. " Occurs 
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MORBID ANATOMY. — Known as 'brown induration' (or 'heart 
lungs'). 

M^roscopic — ^Bulky, tough, and oedematous. On section : 

brown surface,, turning red in air. 

Histology. — (o) Increase of fibrous tissue ; (6) Capillaries 
distended ; (c) Blood pigment in alveolar walls ; (d) Alveoli 
contain epithelial cells and altered blood pigment. 
SYMPTOMS. — Wlien heart cojupensatioa Sails : dyspncea, coagb, 
and expectoration from engorgement of lung. Haemoptysis not 
uncommon. Breath-sounds impaired and rdles at bases. 
TREATMENT. — ^Directed to cause, as in cardiac failure. Bleeding 
(20 to 30 ounces) -of great value. 

2. Hypostatic Congestion or Hjrpostatic (Low) Pneumonia. — 

OCCURRENCE. — In enfeebling conditions, especially in old age. 

a. Fevers, especially t3^hoid. 

b. Debilitating States, especially of brain — e.g., cerebral 

apoplexy, coma. 

c. Abdominal Tumours, Ascites, by direct pressure. 
CONGESTION AND COLLAPSE OF BASES result partly from 

gravity, partly from weak action of respiratory muscles and heart. 
MORBID ANATOMY. — ^When advanced, condition is kno\vn as 
'spleni2ation of lung'. Bases, especially posteriorly, dark red, 
solid, airless, engorged, and pit on pressure ; may sink in water; 
cut surface often resembles spleen, drips blood and serum. 
SYMPTOMS. — Indefinite. Dyspnoea and cyanosis usually slight 
at onset ; may become marked. 

PHYSICAL SIGNS. — RMes at bases. Also diminished breath- 
soiinds, and, when advanced, feeble bronchial breathing and 
impaired resonance. 

PROGNOSIS. — Serious. Often fatal termination of illness. In 
causal states examine bases daily 
TREATMENT.— 

Prophylaxis important : in old persons, typhoid, etc., move 
patient at intervals of two hours from one position to another. 
Indication is to support and stimulate the heart. 

II. CEDEttIA OF THE LUNGS. 

Serous transudation from capillaries into alveoli and alveolar wall 
occurs in two forms : (1) Acute ; (2) Chronic. 

1. ACUTE (EDElfflA OF THE LUNGS. 

Probably not very rare. Occurs in many conditions : — 

1. Cardiac, Myocardiac, and Renal Conditions. — ^Especially 

■with, but not confined to, high blood-pressure. These are 
the usual causes. 

2. Toxic Conditions. — ^E.g., acute specific fevers ; pregnancy ; 

diabetes. 

3. Paracentesis op the Pleura. — ‘Albuminous expectoration’ 

in rare cases follows withdrawal of pleural exudate. 


580 DISEASES OF THE RESPIRATORY SYSTEM 


Acute CEdema of the Lungs — Occurrence, continued,. 

Amount •withd^a^vll probably excessive ; collapsed lung) 
expands rapidly ; in)uied vessels dilate, become hyper-) 
jemie, and allow fluid to pass. i 

Angioneuritic Oedema. — ^Probably local manifestation^-*'—. 

» 1 


4- 

5- 


un- 


Ether AN.iESTHESiA. PoisoN Gases. Venesection 
necessary as heart is not failing. 

6. Idiopathic, — Possibly early pneumonia or influenza. 

Morbid Anatomy. — ^Lungs pale, semi-solid, sodden, markedly pit 
on pressure, and on section exude much frothy fluid. 

Pathogenesis. — Welch’s theory : Relative failure of left ventricle, 
while right is still acting, and blood accumulates in lungs until 
transudation occurs. May account for cardiac and renal forms, 
but against this is rise of blood-pressure. Other types possibly 
have various causes, e.g., urticaria. 

Symptoms. — Abrupt onset, with oppression in chest and distress in 
breathing. Usually when lying down. 

I. DYSPNCEA, — Becoming extreme. 

1. COUGH. — Short and frequent. 

3. EXPECTORATION. — After varying interval. Copious', watery 1 
frothy fluid ; may be sanious. Occasionally no expectoration ; 
patient drmvns rapidly. 

Distress, cyanosis, pallor, cold sweat, feeble pulse, develop rapidly. 

Physical Signs. — Small bubbling rdles. Percussion note resonant, 
may become dull later. Blood-pressure rises, may precede 
oedema (Graham). Hsemoglobin rises. ^ 

Prognosis. Serious. May be fatal in few hours and even minutes. 

Duration. — ^When there is recovery, few hours. 

Treatment. — 

MORPHINE. — Inject gr. with atropine sulphate ex 

RAPID CARDIAC STIMULANTS.-E.g., strophInS' (gr 
intravenously). 

BLEEDING (10 to 20 ounces), to relieve left ventricle 




OXYGEN inhalation. 

ADRENALIN, i— 1000, i c.c. subcutaneously i may be repeated 

2. CHRONIC CEDEMA OF THE LUNGS 

Occurs with all conditions of passive congestion. 


in. HffixaoPTysis. 

[Blood-spitting.) 

Blood from mouth, nose, and pharynx is not regarded as h®moptyiH\' 

Causes. — ^The followng are the most important • ' \ 

FREQUENT CAUSES.— ’ ' 

1. PULMONARY TuBERCUi.osis.-(fl) Early.-Slight ; capillarv 

oozing. (6) Late. — Copious ; vessels eroded ^ ' 

2. Mitral Stenosis. 
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OCCASIONAL CAUSES.— 

3. Certain Lung Diseases. — (a) Pneumonia. (6) Infarct 
(occurs with heart disease), (c) Neoplasm, bronchiectasis, 
gangrene, abscess. 

I , 4" Aneurysm of Aorta. — (a) Sac weeps through eroded 

bronchi, (b) From erosion of lung, (c) Rupture of sac — 
copious. 

5 - Ulceration of Larynx or Trachea. — S yphilis, neoplasm, 
tubercle. 

UNUSUAL CAUSES.— 

6. Purpura and Blood Diseases. — V ery rare. 

7 - Malignant Specific Fevers. 

8. Paragonimus {Distoma pulmonale) westermanii : lung fluke. 
Endemic haemoptysis of China and Japan. 

DEftlANDING SPECIAL ATTENTION.— 

9 " In Apparently Healthy Persons. — See p. 150. 

10. Injuries to Chest Wall. — See p. 150. 

11. Vicarious Haemorrhage. — I n suppressed menstruation. 
Notes on foregoing List . — 

COPIOUS, RAPIDLY FATAL HMMOPTYSIS is confined to : 
(i) Advanced pulmonary tuberculosis (low case-incidence) ; {2) 
Aneurysm of aorta ; (3) In mitral stenosis it may be profuse, 
but rarely fatal, and usually beneficial. 

PNEUMONIA.— Occasionally profuse at onset. Rusty sputum 
constant in -early stage. 

VICARIOUS HAEMORRHAGE.— Accepted since the days of 
Hippocrates ; now accused of being due to tuberculosis. 

HYSTERICAL DECEPTION AND PURE MALINGERING.— 
Not uncommon. 


from Bmmatemesis. — 

I Htematemesis 


Diagnosis of Haemoptysis 
Hamoplysis 

1. Blood coughed up. 

2. Blood frothy. 

3. Reaction alkaline. 

4. Sputum stained for 

several daj^. 


1. Blood vomited up. 

2. Blood still, often dark. 

3. Reaction usually acid (gastric 

juice) ; may be alkaline. 

4. No staining of sputum.. 


’ Patient’s opinion usually reliable as to coughing or spitting. 

Other points are : Previous histoiy of cough or dyspepsia ; tarry 
stools ; tubercle bacilli in sputum ; physical examination. 


Treatment.— Noticeable are patient’s mental excitement and often 
cough, which promotes further bleeding. 

Varieties of Haemoptysis. — Slighter forms — e.g., early 
tuberculosis — ^need no urgent treatment : importance is in 
diagnosis. Copious degree in mitral stenosis u.sually bene- 
ficial. 

Indications. — (i) Calm patient; (2) Reduce heart-beats ; 
{3) Prevent flooding of other bronchi. 

Contra-indicated. — Alcohol and stimulants (fainting promotes 
dotting). 
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Haemoptysis — ^Treatment, continued. 

IMMEDIATE TREATMENT. — ^Reassure patient. Examination j , 
brief. Inject morphia gr. J to ^ (calms patient, eases cough,) 
quiets heart) . Posture : recumbent, shoulders raised, leaning om 
elbow on affected side, head hanging down ; promotes expect^-a- ~'- 
tion and protects unaffected bronchi. 

SUBSEQUENT TREATMENT.— Rest. Light diet. No alcohol. 
Open bowels with salines. 

LOWERING OF PULMONARY BLOOD-PRESSURE.— Pulmon- 
axy circulation little understood, and attempts to influence it are 
best avoided. Ergot increases pressure, and is contra-indicated. 
Tinct. aconiti lowers pressure but weakens heart. Am yl nitrite 
excites heart. Ipecacuanha may cause vomiting. 

DRUGS TO PROMOTE CLOTTING. — ^No evidence of any value. 
Congo red, intravenous injection of lo c.c. of i per cent solution, 
has been recently tried. 


IV, INFARCTION OF THE LUNG. 

{Pulmonary Embolism or Thrombosis. Pulmonary Apoplexy.) 

The clinical manifestations and pathological changes in lung tissue 
resulting from blockage of the pulmonary vessels by thrombosis or 
embolism. 

Etiology. — ^Embolism may be caused by clot arisinir in • 

1. SYSTEMIC VENOUS SpTEM.-Passes through right heart 

to pulmonary vessels. Some cases are due to primary throm- 
bosis in the vessels and not to embolism. For causes, etc., 
see Thrombosis, Embolism, etc. 

2. RIGHT SIDE OF HEART, (a) Clofe form in auricular appendix 

in (i) cardiac failure, (ii) auricular fibrillation ; ( 6 ) Vegetations 
(rare, usually infective). ' ' egetations 

3. VARIOUS. — ^Air emboli. Fat (after fractures) 

Clot proceeds along ^ery until it occludes lumen. Although there 
IS no essential difference, results are often 
Blockage of l^e vessels— embolisn^- (fe) BfockaU S 
?Sm tteheS^ *«/«»'«^^»o«-^sual result Uen arising 

Symptoms 

vessel involved 
SEVERE FORMS 


^ degrees of severity occur, depending on size of 
.Ived r also on pre-existing disease, e.g. of hear? 

distress and cyanosis. Unconscionsnass Ly dev^™£.d^tt 


occur in a few minutes. 



LESS 

chest. Dyspnoea. In course of some houm nr 
cough. Blood-stained sputum. Pyreitia. Dnra+j,.^ ™ days : 
Physical Signs. — In early stages, indefinite • ^ ^ 

ment and weakened breath-sounds. Later 

of consolidation develop of varying 

typically pneumonic. ^ ® intensity : may be 
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Morbid Anatomy of Infarcts. — Mainly on periphery of lung; 
circular ; dark, firm, raised above surface. Slight pleurisy. 
\Vedge-shaped on section, greatest breadth on surface of lung. 
Size : walnut to orange or larger. Often multiple. 

RECENT INFARCT. — Dark, solid, resembles blood-clot, alveoli 
distal to block being full of blood ; pleurisj’’ usual. 

OLD INFARCT. — Organization, fibrosis, and contraction occur. 

If septic embolus (infective endocarditis), rarely may suppurate. 
HISTOLOGY.— Blood in air-spaces and walls, but tissue is not 
destroyed. 

MODE OF FORMATION AND ORIGIN OF BLOO-D.— Uncertain. 

(a) Blood may be reflux from anastomosing bronchial arteries ; 

(b) Vessels may rupture behind block and fill alveoli, shape being 
due to distribution of alveoli. 

Prognosis. — Usually complete recovery if patient survives initial 
few minutes. 

Treatment. — Oxygen. Morphia. Venesection. Stimulants, if col- 
lapsed. Complete rest for many weeks. Operation : the clot 
has been removed from the base of the pulmonary artery. 

V. COLLAPSE OF THE LUNGS. 

The foetal lung may fail to expand after birth, constituting congenital 
atelectasis ; lungs airless, pale, general resemblance to liver tissue. 
Of no clinical importance. 

Collapse during life may occur in two forms : (i) Massive collapse — 
often kno'wn as ‘ lobar ’ collapse ; (2) Passive collapse — ^may be lobar 
or lobular. 


1. MASSIVE COLLAPSE. 

Acute collapse of an entire or a large portion of a lung. 
Occurrence. — 

1. POST-OPERATIVE COLLAPSE. — Especially, but not confined 

to, abdominal operations near the diaphragm. 

2. PARALYSIS OF MUSCLES OF RESPIRATION, e.g., diph- 

theritic. 

3. INHIBITION OF MUSCLES OF RESPIRATION, e.g., pneu- 

A TRAUMA Usually, but not invariably, to the chest wall. 

5! BLOCKAGE OF A LARGE BRONCHUS, i.e., by a foreign body. 

Mechanism of Massive Collapse.— In civil practice principaUy 
studied in post-operative cases. During the war occurred fre- 
-- quently, instances falling into three groups: (i) Penetrating 
wounds ’ i.e., with hsemothorax : (a) Homolateral ; (b) Contra- 

lateral ’of chest, viz., on opposite side to injury. (2) Non- 
penetrating wounds-, (a) Homolateral ; (6) Contralateral. (3) 

Injuries elsewhere, e.g., buttocks. Subjects were healthy men, 
without bronchitis, and injury in contralateral collapse was often 
noticeably trivial. There are two rival theories of the mechanism 
of collapse: — 
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Mechanism of Massive Collapse of the Lungs, continued. 

I. OCCLUSION OF AIR-PASSAGES. — When healthy lungs are/’ 
removed from the body at autopsy, complete collapse does not/ 
occur : the collapse of the bronchioles rapidly occludes tha. 
lunien, and hence air in the alveoli cannot escape. But in lif^ 
such inipnsoned air is absorbed by the blood, and hence com- 
plete collapse in the affected area follows occlusion of a bronchiole 
or bronchus. Collapse, lobular or lobar, hence results from 
rnu™ occlusion. Is Undoubtedly cause of massive 

collapS a bronchus, and of extensive lobular 

RESPIRATION.-May result 
<^^P^^^eritic, myasthenia ^avis ; 

^SlapSv?rv^rl2^®w“ common, but massive 

collapse very rare. Hence another factor must be nrpQpnt 

II. In many ivar and other eases there ^S Z broncuS or 
“ma^'to p^1S£r“““"'“ of bronehi 

Probable mode of action in miitscniQT- -j. ^ 

wall being fixed in position of LpfratioT Jir 

air present in alveoli is then absorbed ’ 

lumen of the bronihioles becomL ocdSd 

proceeds rapidly and massively ccluded , thus collapse 

Presence of bronchitis will aid such procest; n? 4. 

thoracic pressure, elasticity of lu^l etc 
and their influence in massive collapse hasn^l complex. 
Distribution of Inactive Muscles ^ 
intercostals and diaphragm ( 2 ) rVicp Lower 

costals and ^gues mechSm of 
maUy in supine position with quiet breaSina ‘ 

of diaphragm alone contracts (costal portion 

in debility, operation, toxaemia etc ? abeyance) ; 

portion diminishes and deflation of ^ of crural 

Inflammation of pneumonia or pleiiricTr^"^®”’ follows, 

and increase it. ^ °^ay start process 

Morbid Anatomy — ^Affected lung bluish 

sinks in water. ^ no crepitations. 

Symptoms.— 0»se< : may be sudden with oain • ^ 

injury, interval may be i, 2 , or even 6 dav^ q” After 

patient may be extremely ill, but symptomc^^P*°“^s vary : 
complete rest. Exertion, even moderate ^ at 

dyspnoea, rapid respiration and pulse, and’ marked 
and distress. Cough often slight: may be nnT® cyanosis 

^ Alu sputum. 


i 
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FJxysical Sxfpns.-*— (i) Chest wall immobile : either smaller or larger 
than unaffected side. (2) Heart ani mediastnuni displaced towards 
affected side. (3) At affected base percussion note dull, air entry 
slight, breath-sounds definitely or distantly tubular or diminished, 
even entirely absent, adventitious sounds absent. May closely 
resemble and is often mistaken for pneumonia or pleural effusion 
, (and often repeatedly tapped). 

Fluid in the pleura necessarily alters these signs, but with 
collapse a heart in its normal position is consistent' unth a 
considerable amount of fiuid. 

RADIOGRAPHS. — Often diagnostic. 

Progress. — Heart usually returns to normal site in about three weeks : 
often longer ; occasionally in ten days. As lung e:g)ands, r&les 
' and sputum are common. Pneumonia, pleurisy, and effusions 
may develop. 

Diagnosis. — From lobar pneumonia, pleural effusion, pneumothorax, 
pulmonary infarct. 

Treatment of Extensive Collapse. — Varies with cause. General 
indications axe to maintain strength with alcohol and stimulants, 
to provide oxygen for the tissues by oxygen inhalations or ^ificial 
respiration (in certain cases), and to promote respiration and 
expectoration. 


b. 


d. 


2 . PASSIVE COLLAPSE 

Two varieties ; — , 

1. Extensive Areas of Collapse. — 

CAUSES 

a. Obstruction of a main bronchus, e.g., by increasing neoplasm. 
Mechanical cause, e.g., pleural effusion, pneumothorax, 

BkxiSee'^ air-entry to smaller bronchi or bronchioles, 
eg bronchopneumonia, bronchitis, whooping-cough. 
Inhibition of muscles, e.g.. bedridden subjects. 

<5iVMPTmvr«; and SIGNS. — ^Dominated by associated condition. 
Ph^icS^Sg^resemble massive collapse. 

2. Small Scattered Areas of Lobular Collapse. — Common. 

OCCURRENCE Definite pulmonary disease always present, e.g., 

bronchopneumonia and capillary bronchitis, especially in children ; 
bronchi^tasis • chronic bronchitis ; oedema of bases, especially 
in old people, and in debility~e.g., enteric; occasionally in 
whooping-cough ; rarely, fibrinous bronchitis. 

MORBH) ANATOMY. — Collapsed lobular areas are depressed below 
' " general surface, of purple tint, definite margin, and firm to pressure. 

• On section: airless, fluid scanty, sinks in water. Especially 
in lower lobes and at margins. Areas may be extensive and lobar. 
SYMPTOMS AND SIGNS. — ^Dominated by associated conditions. 
Increase of dyspnoea and cyanosis and rapid pulse occur. 
Physical signs usually indefinite: in children, inspiratory re- 
traction of tower costal spaces and abdomen. 
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VI. FIBROSIS OF THE LUNG. 

{Chronic Interstitial Pneumonia.) 

Fibrosis of the lung occurs in various conditions, especially tubercu^ 
losis. In many forms pathology doubtful and exclusion of tuberculosis 
difhcult, but undoubtedly it may occur as sequel of pneumonia, etc. 
{See also Fibroid Phthisis, p. 155.) 

Fibrosis may be : (i) Local — ^portion of lung ; {2) Diffuse — involving 
one or both lungs. 

1. LOCAL. — Occurs in: — 

Tuberculosis : a constant change. 

Neoplasms, Aneurysm compressing bronchi 
Infarcts. 

2. DIFFUSE. — Occurs in : — 

Chronic Tuberculosis.— Fibroid phthisis. Unilateral. 

^ ' resolution fails, plugs 

loSr t^e thicken (gray induration). M^sive 

“ “easles, whooping-cough. 

FArS Vx+Pnnf bronchopneumonia, and brLchitis.. 
fibrosis extends from bronchi. Bronchi diln+prt nr ‘hmn \ 
chiectasis present. Insular type. bron-\ 

Origin. — Fibrous process may commence in nn,q o., ^ ^ 

Peribronchial tissue, as in bronchouneumnniV^-r^^^®®''^/ 

wall, as in pneumonic form ; (3) Pleura '1 Alveolar 

„ Pleura and interlobular septa. 

morbid Anatomy. — ^Two main types : fil Ma-jcJiro ^ ^ -i, 

more lobes affected. (2) Insular or bronS^ ' °“® 

areas. ’^chopneumonic ; scattered 

1. MASSIVE TYPE. — ^Unilateral usuallv in.. . -l 

organs affected by contraction of Imie "^borax and 

Lung. — Small, gray, airless, tough ^ pyuvu- . 

stant. Bronchial dilatations nnf adhesions con- 

lous : cavities at apexS^uInranTotrT^- ^"bercu- 
In pleurogenous form, pleura often^ tuberculous. 

Unaffected lung emphysematous thick. 

2. INSULAR OR BRONCHOPNEUMONIC Tvdv> 

pigmented fibroid areas; especially lower Scattered ) 

intervening tissue emphysematous Plo °tten central 
Bronchial dilatation and bronchiectasis vp^^ “ttle affected. / 
common type of non-tuberculous fibro<5i« Sequent. MostA 
•RETICULAR' FORM.-Intersecting fibrous str..,, , '' 

Hypertrophy of the heart common. strands. Very rare. 

Symptoms.— Condition chronic. Light work possiMp f 
Symptoms of chronic bronchitis with exacerbati 
cough with expectoration ; (2) Shortness of Chronic 

oreath. often only on 
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exertion. If bronchiectasis present, sputum foetid and other signs. 
Pyrexia : often absent, when chronic. With cardiac failure : 
I usual symptoms, may be clubbing of fingers. 

.physical Sighs. — Inspection of main importance, results produced 
by contraction of fibrosed lung. 

INSPECTION.— 

1. Chest wall on affected side retracted and shrunken ; shoulder 

drawn down ; shoulder muscles wasted. Respiratory 
movement slight. Trachea may be displaced. 

2. Heart displaced to affected side ; may be entirely on right ; 

if to left, large area of pulsation, and apex beat displaced 
upwards and outwards. 

3. On measurement ; affected smaller than unaffected side. 
PALPATION.— Tactile fremitus usually diminished. 

PERCUSSION. — ^Varies with dilatation of bronchi, bronchiectasis, 

and cavities. In general, resonance diminished. 
AUSCULTATION. — ^Also varies as for percussion. In general, 
breath-sounds feeble at base, with bubbly riles ; at apex, often 
amphoric quality. 

UNAFFECTED SIDE. — Emphysematous ; bulky and hyper- 
/ resonant. 

^ ' All grades of above description occur. 

I Sputum. — Examine for tubercle bacilli ; secondary infection common 
^ in all tjqies. 

\ Diagnosis. — Inspection usually sufficient. 

^ DISTINCTION OF TUBERCULOUS FROM OTHER TYPES.— 

(1) Tubercle bacilli in sputum (may be absent) ; (2) Opposite lung 
usually shows signs at apex. Often impossible to distinguish. 

PRESENCE OF BRONCHIECTASIS. — Sputum fcetid. 

Prognosis. — ^Fair in absence of bronchiectasis and sepsis. Often 
15 to 20 years. Death from failure of right heart; rarely 
haemorrhage, amyloid disease, gangrene of lung. 

Treatment. — ^Mild climate and general careful life. Treat as for 
chronic bronchitis and bronchiectasis, according to s3miptoms. 

VII. FNEUIKEONOCONIOSIS. 

Definition. Fibrosis of lung due to inhalation of dust in various 

occupations. The various forms include : (i) Anthracosis, coal 
miner’s disease ; (2) Silicosis, due to silica dust, as in gold-miner’s 
phthisis on -the Rand; (3) Siderosis, from metallic dust, e.g., 
tin, copper, lead, iron miners, and ‘ grinder’s rot ’ ; (4) Asbestosis ; 

(2) ’Byssinosis, due to cotton dust. 

Occurrence of Pneumonoooniosis. — 

ME TALLIFEROUS MINES. — In dry and dusty mines incidence 
very high. In dry rock-drilling, great mortality from micro- 
scopic silica dust. Tuberculosis and pneumonia frequent compli- 
cations. Common in Cornish tin and South African gold mines. 
STEEL-GRINDING. — 'Grinder's rot' in Sheffield. 
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Pneumonoconiosis — Occurrence, continued. 

CHINA AND EARTHENWARE TRADES.— Special incidence 
among ' scourers ' cleaning sand off porcelain after removal from kiln. / 

COTTON WORKERS. ^ , , I 

In these and similar trades mortality now greatly reduced 
working over gratings with down-draughts, by wet methods, by 
screens, by respirators, and by washing hands before eatmg. 
But, with silica, excessive wet increases incidence of tuberculosis. 

Iffode of Entry of Particles. — In some experiments, particles 
introduced into stomach have reached lung and produced pigmen- 
tation and fibrosis. Inhalation accepted as usual mode of entry. 

Fate of Inspired Particles. — ^The air-passages can dispose of large 
amounts of dust, the nose and pharynx arresting some. 

IN TRACHEA AND LARGE BRONCHI.— M«co«s corpuscles 
ingest partides, cilia sweep them along, cough finally ejecte them 
in sputum. With bronchitis, polynuclear neutrophils also present. 

IN SMALL BRONCHI . — Alveolar cells desquamated from air-cells 
ingest particles. 

ALVEOLI, — Little or no dust reaches these normally. 

WHEN DUST IS EXCESSIVE, some particles penetrate bronchial , 
mucosa, reach l3nnph spaces, and are ingested by phagoc3rtic V 
connective-tissue cells or special ‘dust cells’. 

Morbid Anatomy. — 

1. Fibrosis of Lung. — Characteristic change. Due to irrita- 

tion of dust. Aggregations of 'dust cells’ containing 
particles produce 'fibroid nodes', especially marked in y 
silicosis. Also diffuse fibrosis. ' 

2. Tracheal and Bronchial Glands. — Particles become 

arrested and produce fibrosis. From periadenitis often , 
adhere to pulmonary veins. Rarely, particles enter circu- 
lation by this route and reach liver and spleen 
In addition to fibrosis, other changes are ; 

Chronic Bronchitis. Constant, and cause of symptoms. 

Emphysema, of unaffected portions. 

^6R0^CH[X£CXAS1S * 

MACROSCOPIC APPEARANCE OF LUNGS depends on above 
SScuioslf^”® somewhat with cause, and i/tith presence of 

In Anthracosis.— Lungs black; pleural adhesions; pleura 
thickened, with extensions into ung ; lung tissue hard and 
airless (crepitates in lesser grades) ; on prelsure, cut surface 
exudes black fiu^ , areas of emphysema usual, mainly 
marginal. May be scattered, stony hard nodules (lung 
stones) . Bronchial glands enlarged, black, and often adherent i 

In Siderosis.— L ungs red and gritty. adherenti l 

In Silicosis. — ^Fibroid nodes marked. , 

Asbestosis.— Diffuse fibrosis throughout lungs, and pleural adhe^onc 
Lungs and sputum contain curious so-called ‘ asbestQ<?iAndie^ 
irregular discoid golden-yellow structures containing 
of symptoms not until several years’ exposure. Subseouentlv 
progressive. ’ ^ 
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Occurrence of Tuberculosis. — ^Pneumonoconiosis is non-tubercu- 
lous ; it may remain so, and then is non-progressive when cause 
is removed (e.g., pure silicosis). Development of tuberculosis 
especially associated TOth dust of nature : (i) Particles very 
smaU (size of bacilli) ; {2) Relatively inert and insoluble. ■ Such 
particles are ingested by cells, conglomerate, and form 'pseudo- 
tubercles’ predisposing to tuberculosis. 

ANTHRACOSIS. — ^Tuberculosis uncommon. Death-rate among 
coal-miners lower than general population. 

SILICOSIS. — ^Main factor is microscopic particles of silica. Tuber- 
culosis uncommon with silicates (clay), limestone, and slate 
quarries ; common with quartzite and freestone. 

Symptoms. — Several years elapse before onset of symptoms. 

1. COUGH. — Usual initial symptom. 

2. DYSPNOEA. — ^Marked, and out of proportion to physical signs ; 

probably from emphysema. 

3. SPUTUM. — Often characteristic — e.g., 'black spit' of coal- 

miners, and gritty in silicosis. 

Physical Signs. — ^Very various, but not distinctive. Depend on 
chronic bronchitis, emphysema, fibrosis, and bronchiectasis. 

PHTHISIS. — Presence mainly shown by constitutional disturbances 
and sputum. Physical signs indefinite. 

Diagnosis.-— By occupation and symptoms. Radiographs. 

Treatment.^ — ^As for chronic bronchitis and emphysema. 

PROPHYLAXIS in the mines and workshops is of great importance. 

VIII. EnZPHYSEMA. 

Definition. — ^A disease of the lungs characterized pathologically by 
dilatation of the alveoli and atrophy of the alveolar walls. 

Types of Emphysema.— (i) Hypertrophic; (z) Atrophic; (3) 
Compensatory ; (4) Acute vesicular ; and (5) Interstitial. H3q)er- 
trophic emphysema is of principal importance. The other types 
are briefly referred to at the end of the section. 

1. HYPERTROPHIC EOTPHYSEOTA.- 

Also known as idiopathic or Jenner's large-lunged emphysema. 

Characterized by enlargement of the lungs, dyspnoea, and cyanosis. 

Etiology. — 

DILATATION OF ALVEOLI is the primary change. Theories of 
origin : — 

1. Inspiratory Pressure (Laennec). — ^Forcible inspiration 
distending the alveoli. Can explain compensatory emphy- 
sema and possibly type folloiving asthma, but not accepted 
general' cause. 

■ 2. Expiratory Pressure (Jenner). — On forcible . expiration, 
e.g., cough, glottis is closed and thorax compressed ; over- 
distension of alveoli results, firstly at apex and anterior 



590 DISEASES OF THE RESPIRATORY SYSTEM 


Hypertrophic Emphysema— Etiology, continues,. 

margins of lungs, these being less protected. Theop'^ ^ 
supported by occurrence in players of wnd instruments^ 

3. Congenital Weakness of Lung Elastic Tissue. FamiW 

tendency to emphysema recognizable. ^ 

4. Freund’s Theory. — ^Ascribes primary change to ossincanon 

of costal cartilages, emphysema being secondary. Not 
accepted. 

Expiratory theory, possibly with some congenital weakness, is 
accepted as main cause. . 

INFLUENCE OF COUGH.— Emphysema almost constant mth 
chronic bronchitis. May follow whooping-cough. 

BRONCHIAL ASTHMA. — ^May produce in childhood pure emphy- 
sema without bronchitis. 

AGE. — Common in middle and late life. No age exempt : occurs 
in children from asthma, whooping-cough, and recurrent 
bronchitis. 

SEX. — Commoner in males. 

MYOCARDITIS not uncommon concomitant. 


Pathology. — ^The sequence of events is briefly as follows : The air ^ 
cells distend from the over-pressure. This distension stretches 
alveolar walls and squeezes capillaries, and also possibly over- 
stretches elastic tissue. Malnutrition from lack of blood leads to 


atrophy of alveolar walls and finally to rupture, spaces resulting 
composed of several air-spaces. By coalescence of areas definite 
bullae may form. Microscopic appearances correspond : large y 
air-spaces lined with pa.vement epithelium, thin walls, little ' 
elastic tissue, and diminished capillaries. Emphysema is thus 
established in lungs, with diminution of alveoli and capillaxies 
which perform aeration of blood, and of elastic tissue which 
contracts lung. Two sequels follow : — 

1. Expiration becomes prolonged. The loss of elastic tissue 

diminishes power of contraction : increased duration is a 
partial compensation. 

2. Inspiration becomes excessive — an attempt to compensate' 

the deficient oxygenation of blood which results from 
fewer alveoli and capillaries. 

With excessive inspiration and deficient elastic recoil and expira- 
tion, lung permanently assumes condition of full inspiration. 
Subsequently : (i) Chest w£l becomes fixed in full inspiration, 
with ossification of costal c^lages ; (2) Diaphragm is depressed. 
In this condition inspiration is effected by accessory muscles , 
of respiration, scaleni and stemomastoids, which lift entire thorax ' 
With reduced capillaries and deficient oxygenation work nf hpart I 

is increased: right heart hypertrophies and dilates • atheroma' of i 

pulmonary artery not uncommon. Finally cardiac failure occurs 


Morbid Anatomy. — 

THORAX. — ^Barrel-shaped. Costal cartilages calcified 
ON REMOVING STE]^TUM.--Lungs do not collapse. Anterior 
m argin.^ occupy anterior mediastinum and cover heart 
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LUNGS ON REMOVAL. — Do not collapse. Bulky, pale, and pit 
on pressure, and characterized by soft downy feel. Apex and 
anterior margins inost affected ; may be large bullse. Changes 
bilateral. Bases often congested and oedematous. 

Bronchi. — In large tubes, chronic bronchitis. In smaller 
tubes, some dilatation, but bronchiectasis not common. 

HEART. — Hypertrophy and dilatation of right ventricle. Often 
atheroma or dilatation of pulmonary arterv. 

OTHER ORGANS. — Effects of venous congestion. 

Symptoms.— Result from deficient oxygenation of blood. Chronic 
hronchiiis is invariably present, except in children rvith bronchial 
asthma. 

I. DYSPNOEA. — Constant, especially on exertion. Paroxysmal 
attacks may occur. 

2.. CYANOSIS. — Extreme grade may occur with fair health. 

3. COUGH FROM CHRONIC BRONCHITIS.— Rarely absent. 
Sputum usually scanty. 

With age and recurrent bronchitis condition advances. Obesity 
not infrequent, but wasting in some cases. In children, dyspnoea 
on exertion may be sole symptom. 

Physical Signs.— Bilateral. 

INSPECTION. — ^Thorax 'barrel-shaped'; anterior-posterior dia- 
meter increased. Position of full inspiration : shoulders raised, 
clavicles prominent, intercostal spaces rvide, sternal angle increased. 
Apex beat not visible. May be epigastric pulsation (right ven- 
tricle) ; also inspiratory retraction. Cervical veins prominent. 
Posteriorly ; back rounded and scapulae almost horizontal. 

PALPATION. — Apex beat not palpable. Vocal fremitus normal 
or sh'ghtly diminished. 

PERCUSSION. — Hyper-resonant. Cardiac dullness diminished, or 
rarely absent. 

AUSCULTATION.— EAJpiVariow prolonged ; inspiration short ; no 
interval .at end of inspiration. Rfiles and rhonchi. Breath- 
sounds diminished. Heart-sounds feeble but clear. 

Course. — Progressive, Symptoms greatly depend on recurring 
bronchitis. Thus subject is often fit in summer and an invalid 
in winter. Care and good climate ward off many attacks, and 
duration may be 15 or 20 years. Finally cardiac failure, or 
occasionally pneumonia. 

\ Prognosis. — Depends on degree of emphysema and bronchitis, and 
condition of heart and kidneys. 

Treatment. — The process of emph3rsema is unaffected by any treat- 
ment. Indications : (i) Treat or prevent attacks of bronchitis or 
of asthma {see Chronic Bronchitis and Asthma) ; (2) Alleviate 
symptoms. In addition to treatment for bronchitis and asthma : — 

OCCUPATION. — ^Alter if predisposing. Measures are frequently 
hindered by social position of patient. 
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Hypertrophic Emphysema — ^Treatment, continued, 

CLIMATE. — ^Low altitudes {near sea level), warm, moist, free from 
dust and vdnd. High altitudes very unsuitable (rarefied air)J 
Best localities are Assouan and South California ; South Coasft 
from Bournemouth to Penzance ; Madeira ; Algiers. 
GASTRO-INTESTINAL MEASURES, — Flatulence aggravates 
dyspnoea, 

EXTREME DYSPNCEA AND CYANOSIS AND CARDIAC 
FAILURE , — Venesection (20 to 30 ounces). Oxygen inhalations. 
Cardiac stimulants and treatment as in cardiac failure, 
COMPRESSED-AIR CHAMBER. — Pressure of li to 2 atmospheres 
for I hour. Relief is transient ; must be repeated frequently. 


2. OTHER TYPES OP EMPHYSEMA. 

Atrophic Emphysema.— Also known as senile atrophy of the 
lungs and Jenner s small-lunged emphysema. Is a primary 

together with general atrophy ; found 
TW people. Condition contrasts with h^ertrophic 

On removal, lungs not 

bulky, collapse readily ; on section, large vesicles recognizable. 

pulmonary lesions. 

and levities ^r in tuberculous scars 

rupture occur, producing true empfySma ' ’ ^ 

'' 2 a 7 Scu?^t^^ng®iMpii^^P'gg of the lungs 

deaths from asphyxia® Also ma 7 oo^u^ in ?ron 
whooping-cough, and asthma, and ma^be nrS? 
on vagi. Lungs hyper-resonant with by pressure 

tion.^ Return to normal during life has been o^ved!® expira- 

tive tissue ^o/1u^s.* N^Ton^eSion ^^th connec- 

Results from wounds of lungs rarelv emphysema, 

during violent cough, and ®icSo4fn5err ? 
air spreading down from wound. SoonS^Tfl ^^'^^sotomy, the 
may thus arise in healthy persons. ^ *aneous pneumothorax 


IX. GANGRENE OP THE LONG j 

Etiology.— A rare condition. Results from ’ 

areas. Method of production doubtful Tmt necrotic » 

to anaerobic bacilli. May occur in variety assignable 1 

I. SEPTIC BRONCHOPNEUMONIA -OriSn . '=°'^^i«ons ' 

a. Aspiration Pneumonia.— In paralysis .. 

larynx, wounds of neck, or in diseases of 

frequent cause. ® Persons. Most 
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b. Perforation of Neoplasm of CEsophagus, etc. ; Pressure 
. OF Aneurysm occluding Bronchus ; Rupture of 

Empyema, or of Subphrenic or Hepatic Abscess ; 
Suppurative Otitis Media. 

c. Contents of Bronchiectatic or very rarely of Tubercu- 

lous Cavities. 

2 . BRONCHOPNEUMONIA, especially following measles. Rare. 

3 . LOBAR PNEUMONIA.— Occasionally in diabetes or debility. 

A classical termination, but extremely rare. 

4 . EMBOLISM OF PULMONARY ARTERY.— Usually septic. 

Rarely in enteric. 

5 . INJURIES OF LUNG.— E.g.. gunshot wounds. Very rare. 
PREDISPOSING CAUSES. — Diabetes, debility, and possibly 

alcoholism. 

Morbid Anatomy.— Laennec described two types : (i) Diffuse, 

involving whole lung. Extremely rare. ( 2 ) Circumscribed. 
Line of demarcation surrounds gangrene ; outside is area 01 
congestion, and beyond this area of intense oedema. Gangrenous 
area ,at first greenish-brown, then softens, and cavity forms, 
ragged and offensive. 

Symptoms. — Onset usually insidious. Prostration extreme. Fever 
variable, slight or hectic. Characteristic Me . (i) 

breath; ( 2 ) Sputum, same odour. .9“ 

three lavers— ^iz.. froth, greenish fluid, and greemsh deposit the 
latter containing elastic tissue, and often lung tissue, but no 
Dittrich’s plugs. No characteristic physical si^ns. H.vhetes • 
•Latent’ cases Ire discovered at autopsy, f^tor Sd 

gangrenous area without opening into bro 
no sputum. 

^““lumONARY —(a) Bronchitis— invariable, e^ept in latent 

fom? ^) Hemoptysis; (c) Pleurisy; (d) Pneumothorax- 

2 . ABSCESS OF BRAm.-Frequent (cf. Bronchiectasis, p. 573)- 

Prognosis. — Recovery rare. 

Onerative if possible; collapse lung, or if adhesions, 
S freTly Othenvise! treat as Bronchiectasis [see p. 573)- 

X. ABSCESS OF THE LUNGS. 

Suppuration in the lung tissue. Often multiple. Always secondarjL 
°T^ASMRATI0N PNEUMONIA.— Paralysis and diseases of 

2 E^lSsror^F “lOTPURTThON FROM EXTE^^AL 
^TTES —Rupture of empyema, subdiaphragmatic abscess, 
hyktid cyste; fractured ribs; rMely perforating wounds. 
FOiSeIGN BODIES IN BRONCHI.— Inhalation pneumonia, 
e.g., fragment of tooth or tonsU after operation. 
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Abscess of the Lungs— Causes, continued. 

n^?SvFFM?f?T OF NEOPLASMS. 

and phenomena of 

IpS^' *“”“'=■ '‘=- 

“srSro?iar^ ’’■■““fr-. "■> °®“- 

P#s^ A?” bronclnectaa.s ; 

Ste area of duUneee ; weak bredth-sonnde 

LEUCOCYTOSIS 

brain. When chronic, amyloid dfsSe!' ^^^cess of 

^(?r Empy?^‘'"^%) B?onclSlrtasis g“ ^ 

Prognosis.— Grave. Following pneumon’ ^ 

aspiration pneumonia and foreira borlL”^^^ recover; following 
Treatinent.^Operative. including I 

collapse of lung ; removafoSs anTS^f^^P^ aspiration ; , 
tion). Lobectomy may be possible ^®^riage (two-stage opera- ^ 


IN THE LUNG. 


XI. NEW GROWTHS 

Varieties. — 

BENIGN tumours.— E nchonrir.^.v, 

MSfeN5S??uK.~"“’ 

Primary.— U sually unilateral. 

1. Squamous Carcinoma.~--Foxra& v, 

^anulax ^owth in lung r“ot M- '^°“sely 

of flattened epical cells mL ^^oroscopic : Masses 
from metaplastic bronchial a cornifying Orivin 
local glands but not difiuse • Metastases^in 

possible. Usually oveT 50 Vear^"V°^ectomy may be 

2. Columnar and SpheroidlJS 

masses with raniff — Forms 

metastases. Microscopic : Column '^^®®®°imation and 
variation m type, especially in ^rit mucin 

3. Round-celled and ' Oat-cellld ■ 

described as ' lymphosarcoma ’ Formerly 

Mtinum . Large soft growth • ra ®.^^oma of medi- 
Microscopic : Small rould or o^al ? .dissemination. 
40 years of age. ( oat ') cells. About 
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Intrathoracic tumours also include : carcinoma of oesophagus, 
. lymphadenoma, sarcoma, leucosarcoma. 

Secondary. — ^Not uncommon. Especially from ; (i) Tumours 
of bone; (2) Chorion-epithelioma. Also from {3) Breast; 
(4) Alimentary canal; (5) Hypernephroma (invades renal 
vein); (6) Pancreas; (7) Suprarenal; (8) Thyroid. Also 
direct invasion from mediastinal and pleural growths. 
HYDATID CYSTS. — ^Not infrequent site. 

SYPHILIS.— Very rare. 

Pathogenesis. — ^Neoplasms of lung have increased in frequency in 
recent years. Cause unknown. No evidence as to petrol fumes. 
No relation to gas poisoning in the War or to silicosis. Gro-ivth 
common in cobalt mines of Schneeberg but not other cobalt 
mines. 

Etiology. — Age : Commonest about 50 years, but many younger. 
Sex : 4 males to i female. 

Symptoms. — Onset : Indefinite. May be progressive dyspnoea or 
cough, or haemoptysis and pyrexia. Pain not constant, but may 
be early and severe, from pressure on nerve-roots or pleurisy. 
Symptoms vary with site and extent of growth — 

1. PULMONARY AND BRONCHIAL STRUCTURES.— (i) 

Cough : rarely prominent. (2) Dyspnoea : becomes extreme 
with bronchial or tracheal pressure. {3) Haemoptysis. (4) 
Sputum : ‘prune-juice’ expectoration, from mixture with 
blood : traditional, but rarely present. 

2. PLEURA. — Recurrent pleural effusion suggests neoplasm. 

While fluid is often clear, yet neoplasm is frequent cause of 
persistent bloody effusion. May be pneumothoraix. 1 

3. PRESSURE SYMPTOMS. — ^Especially if mediastinal glands 

involved, (i) Unilateral oedema of thorax and head (may be 
extreme) ; (2) Dilated veins ; (3) Pains in shoulder and arm ; 
(4) Hoarseness (recurrent laryngeal) ; dysphagia ; unequal 
pupils. 

Progressive emaciation and ancemia. Pyrexia usually slight. 

Symptoms as above may all be present. 

Physical Signs. — If unilateral, side may be prominent. Signs vary 
with size of growth, pressure on bronchi and collapse of lung, 
presence of effusion, and excavation. With enlarged mediastinal 
glands, resembles mediastinal tumour. Supraclavicular glands 
may be palpable. 

Radiographs— May show: (r) Shadow of gro^vth; (2) Pleural 

' effusion (often obscures shadow) ; (3) Trachea displaced. 

With lipiodol, may show: bronchus blocked, shadow tapers 
(' rat-tail ’). 

Diagnosis. — ^Usually difficult. Especially from : (i) Pleural effu- 

sion : (2) Phthisis ; (3) Unresolved pneumonia ; (4) Aneurysm ; 

(5) Enlarged glands, Hodgkin's disease, etc. 
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New Growths in the Lung— Diagnosis, continued. 


SPECIAL DIAGNOSIS.— 


2. Sputum.— ( a) 'Oat-cells’ not uncommonly present; {b} 

Repeated absence of tubercle bacilli; (c) Prune-]UiceA^ 
expectoration. 

3. Bronchoscopy. , ^ 

4. Character of Pleural Effusion. — [a) Recurrent. \ ) 

Sanious. (c) Cytology : absence of pus-cells, presence 01 
endothelial cells (rarely small lymphocytes) ; presence 


of neoplastic cells is extremely rare. 

5. Presence of Primary Tumour. 

6. Symptoms. — ( a) Progressive ; (6) Wasting ; (c) Fever absen 

or slight. May also be : (d) Pressure signs ; (e) Supra- 
clavicular glands. 

7. Wassermann Reaction. 


Treatment. — ^Palliative. Disease always fatal. Paracentesis when 
fluid sufficient to produce symptoms. X-ray and radon applica- 
tions disappointing. 


CHAPTER XCII. 

DISEASES OF THE PLEURA. 


I. PLEURAL FLUIDS; THEIR EXAIMEINATION AND 

CAUSES. 


Methods of Examination. — (1) Inspection; {2) Cytology; (3) 
Bacteriology. Also (4) Chemical. 

I. INSPECTION. — ^May be: (a) Clear or turbid; (6) Purulent; 

(c) Hsemorrhagic ; (d) Opalescent. 

H.®morrhagic Exudates (not hEsmothorax). Occur in : (i) 

Tuberculosis: rupture of newly formed vessels in* the 
exudate. (2) Neoplasm of lung. Very rarely in chronic 
nephritis, cirrhosis of liver, severe fevers. 

Any effusion, previously aspirated ' recently may be 
haemorrhagic from rupture of blood-vessels 
(Aspirating needle may cause bleeding into effusion.) 

' Opalescent Exudates [Chylous Effusions). —Most frequent in 
nephritis, rarely in neoplasms or after repeated aspirations ; , 

’ due mainly to a lipoid soluble in alcohol but not ether. ' pseu'db'-v.I , 
chylous fluid . True chylous fluid very rare: lesion 

of thoracic duct or filana. 

Pneumococcal Fluids. — ^Usually 
fibrin. 

Fcetid Odour. — Common when in communication 
bronchus ; also in bronchiectasis, gangrene of lung. 


creamy pug vdth much 


\ 


with 
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2. CYTOLOGY. — ^The cells present may be : — 

a. Small Lymphocytes. — ^In chronic inflammations; almost 

always tuberculous ; fluid commonly sterile. 

b . Polynuclear Neutrophils. — I n acute inflammations due 

to pyogenic organisms, 

c. Endothelial Cells, — ^Principal cell in transudates : in 

effusions due to neoplasms, cardiac failure, nqjhritis, 
and non-inflammatory conditions. Fluid sterile. 

Neoplasm may be suggested by numerous cells in mitosis. 

d. No Cells Present. — Not infrequent in transudates. 

3. bacteriology.— 

a. In Purulent Exudations and Fluids containing 

Polynuclear Neutrophils. — Micro-organisms are : 

(i) P»eu 7 >wcoccus : most commonly : prognosis good. 

(ii) Streptococcus pyogenes : prognosis less favourable. 

(iii) Staphylococcus : rare. Rarely : B. infl^tenzcB, B. 
typhosus, gonococcus, bacilli of colon group, e.g., B. colt, 
Friediander’s bacillus, B. pyocyaneus, etc. 

b. In Fluids wth Small Lymphocytes. — ^Tubercle bacilli 

practically never found. Nature confirmed by injections 
into animals, if necessary, and by cultures. 

Principal Causes of Pleural Effusions. — 

1. ACTIVE EFFUSIONS (EXUDATES).— 

Acute Inflammation. — (i) Lungs and pleura: e.g., pneu- 
monia. (ii) Spread from extrathoracic infections; (a) 
Extension through diaphragm ; (6) Septicaemia, (iii) 

Acute rheumatism (never purulent) . Cells : Polynuclear 
neutrophils. 

Chronic Inflammation, — ^Tuberculosis. Cells : Small lym- 
phoc)rtes. 

2. PASSIVE EFFUSIONS (TRANSUDATES).— C«Ks : Endo- 

thelial or none. 

Cardiac Failure. 

Acute or Chronic Nephritis. 

Intrathoracic Neoplasms,— (Rarely, small lymphocytes.) 
Terminal in various debilitating conditions. 

Occasionally with suppuration below the diaphragm. 

3. HiEMORRHAGIC EFFUSION.— (See p. 596 -) 

4. OPALESCENT EFFUSIONS.— (See p. 596.) 

II. ACUTE PLEURISY. 

1. PLASTIC PLEURISY. 

(Fibrinous or 'Dry' Pleurisy.) 

Etiology. — 

I. PRIMARY. — Follows cold or chill. May be several attacks. In 
healthy persons rare, without effusion. Most cases are probably 
tuberculous. 

Symptoms. — (0) Pain in side ; (6) Cough ; (c) Fever ; (d) 
Friction sound — not always present, may be immobility 
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Plastic Pleurisy — Etiology, continued. 

collapse only. No fluid present., 
b 3 miptoms disappear in a few days. \ 

7^-— («) Lobar pneumonia. (6) Tuberculosis ;( 
symptom, (c) Various pulmonary diseases^ 
Sigrene infarct^neoplaS. abscess. 

2. PLEURISY WITH EFFUSION. 

Etiology. {Sero-fibrinous Pleurisy.) 

1. tuberculosis.— O nset may be :— 

directly. ^ Most”cases cause, pleurisy following 

on frequent occurrencp of t ^berculous ; this opinion is based 
les4s^ften pSrmSS^^^^^ Tuberculous 

Lesion sometimes found after aJnIr 
bacilli in sputum in 13 pe? c^^ 

found post mortem in accidpo+oi Tuberculous lesions \ 

logically resembles tubSo«? m^sion cyto- 

(d) Effusion injected in large o«anf5«^ (small l3miphocytes). 
guinea-pigs, (e) Tuberculosis causes tuberculosis in 

mg these with (a) accounts for .in develops ; includ- 

is sufficient to prove that cases. Evidence 

insufficient to show how ^ tuberculous; 

amongst different authorities nr to great variation 

all are tuberculous. OccasioiMh^ r.n° completely that 

rarely streptococci, in cases not hnr ®’^™®‘^°cci are found, and 
i .Idi„pMic. NocaSrdS,SfbS°“l.?'^*“t' 
larly apply. • Above arguments simi- 

2. NEOPLASMS OF LUNG. 

4. ACUTE SlmUM?SM,“E 2 P CONMTIONS. 

5. EXTENSION OF INFLAMMA'TTrvKT 

below diaphragm, e.g!; sub^^^ . inflammation 
serous effusions may occur? abscess, or m pericardium 

6. NON-PENETRATING INTURTF<; xr* nr. 

Probably tuberculous. Less common 

7. POLYSEROSITIS. mmon. 

“™P‘- Most common at M to 40 , 

SEX. — Twice as common in male's years. 

For other types of pleural effusion. L pp.^^^® 

Bacteriology.— Presence of organisms verv 

pSenr^* * A^mSHooStog 
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Morbid Anatomy. — ^The changes arc those common to inflamma- 
tion of serous membranes. The fluid may be clear or turbid. 
Hamonhagic exudate suggests tubercle or neoplasm. 

I. CHANGES IN THE PLEURA.— 

Macroscopic. — ^Early stage : loss of polish, surface injected. 
Then exudation of fluid or fibrin. Subsequently, fluid may 
be absorbed and adhesion of injured surfaces occur, or 
organization of fibrin result in irregular fibrous adhesions 
and sometimes ‘loculated effusions’. 

Adhesions vary from friable bands of lymph to strands 
of fibrous tissue or to universal adhesion of varying 
thickness. Adhesions most common near apex, on 
diaphragmatic surface, and over pericardium. 

Histology. — Endothelial cells proliferate and desquamate. 
Capillaries dilate. Leucocytes, escaping, infiltrate ^ sub- 
endothelial tissue and reach surface of pleura. Exudation of 
fibrinous lymph containing endothelial cells and leucocytes. 

• a. In ‘dry’ pleurisy, subsequently: Proliferation of con- 
nective-tissue cells ; processes protruded into lymph, 
which is absorbed ; new blood-vessels form ; and 
fibrous-tissue union of the surfaces follows. _ 

b. In pleurisy with effusion, subsequently : Fluid is 
absorbed through veins and lymphatics, and adhesion 
form as above by organization in the lymph and 
between injured surfaces, 

2 . EFFECT OF EFFUSION ON THE LUNG.— When effusion small, 

base and posterior border of lung are collapsed, blue, and airless, 
but contain blood and oedema. When effusion large, m^g is com- 
pressed close to thespine, airless, gray, and bloodless ( carmfied ). 

3. DISPLACEMENT OF ORGAN.— With large effusiems the 

heart and mediastinum are displaced to opposite side, and 
diaphragm is depressed. 


Symptoms, — 

ONSET. — May be : — . , j j 

1. Insidious. — U sual. Prodromal lassitude and dyspnoea . 

especially in children and old age. „ 

2. Ab^pt.— -I n children there may be convulsions or vomiting. 

CHARACTERISTIC SYMPTOMS.— (i) Pain in side ; (2) Cough ; 

a, ■stabbing' ; aggnavated 
by cough, deep inspiration, and sometimes by movement 
or pressure. Diminishes as effusion foms. Stie . Dually 
lovrer axilla; may be reflected to abdomen, epigastrium, 
umbilicus, or iliac fossa, thus simulatmg appendicitis, more 

frequently in children. . „ r. g. . 

2. Cough. — ^Early s3nnptom, occasionally absent , not so 

severe as pneumonia. Sputum scanty. 

3. Dyspncea. — Slight, from fever and pain ; later may be 

severe if rapid effusion compresses lung. With slow 
efEusioiij dyspnoea slight. Cyanosis not marked. 
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Pleurisy with Effusion — Symptoms, continued. 

^ exceeds 102° to 103° ; rise less abrupt than 

POSTURf !!T+ ^ "sually ) 

on inflamed oleura • hes on sound side to prevent pressure 

expansion of healthy lung"! ®N5°conSLt“ 

temperature and 

Physical Signs of Pleural Effusion — 

CHARACTERISTICS OF EFFTIsinxr ^ s *1- 
fremitus ; (2) Wooden diilln^e Absence of tactile 

sounds diminished or absent ^ Breath- 

and organs. In early stage or tieat 

Sltn Sly 

PERCUSSION. — Characteristic • Aheni t 
the finger. Dullness partly due to*S!?ri® dullness felt by 

lung: earliest at bSse poster^lv Ma, to compressed 

include or extend beyond sternum^ On^^- clavicle, and 
guishably into liver dullness. On indistin- 

only obliterated by large effusions ® semilunar area 

suggests pneumothorax. Other nhpno dullness is rare, and 
I. Ellis’s S- SHAPED Line.— observed include :— 
effusions, the upper limit of duUnpoc- ?°®ture, with medium . 
rises froin spine to axilla, and then Vn°°^ horizontal, but 
marked in large effusions ^ sternum. Not 

continuously from spine doiviva?ds 

of root of lunp a-n#q 1-^ us. Is due to position 


r I y apme aownwarHc t , * slopes 

of root of lung, and can be reorodnn position 

2. Grocco s Paravertebral Twan??? 

Tnangle of relative dullness of Dullness.— 


Tnangle of relative dullness alSg 7 Dullness.— 

effusion, apex upwards, base A to® St opposite side to 

in reaches 8th constant 

mpneumoma. ‘dorsal vertebra. Absent 

■iheortes of Causation • ■r„i • 

‘“”5 °L7^iS?lZ.i 

above limit P^sant 
fluid reaching the 4th rib AspSk ^ ^ clavicle Wh 
above tim Aid. ReeSiies ol S 

"a ■cteaidog. ot 

by cough; disappears %vith effusion. unaffected 

as in pneumonia — -less common. ' Fme crepitations 


I. 
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2. With Effusion. — 

Breath-sounds. — (a) Over dull area : weak or absent ; 
occasionally bronchial, especially in children, (b) Above 
dull area : harsh, loud, and often tubular ; may be rfiles. 

Vocal Resonance. — Usually absent or diminished ; rarely 
bronchophony. 

^gophony. — Nasal twang, common towards upper border 
of dullness ; often at angle of scapula; attributed to 
thin layer of fluid. 

Diminution of breath-sounds depends principally on com- 
pression of bronchi, and not on amount of eflfusion as 
such, fluid being a good conductor of sound. 

EXAiMINATION OF HEART.— Displaced away from effusion : 
area of cardiac dullness and audible sounds thus altered. Visible 
impulse is not necessarily true apex. Systolic murmur at base, 
when much displaced. In left effusions, pleuro-pericardial 
friction may occur. 

mensuration. — With large effusions cross-section changes from 
dliptical to circular. Hence volume increases and size appears 
larger, wth little change in measurement of periphery. 

LITTEN'S sign. — ^Movement of the diaphragm. In thin normal 
persons, supine, with oblique light on the axilla, the 'shadow' of 
the diaphragm is seen moving with respiration ; this is absent 
in pleural effusion, and often in other pulmonary diseases— e.g., 
pneumonia. In subpbrenic abscess it may be abnormally high. 

BLOOD COUNT. — No leucocytosis : count rarely exceeds 12,000 
(except in the presence of associated conditions). 

RADIOGRAPH. — Fluid gives shadow, often sufiScient for diagnosis. 

NATURE OF EFFUSION.— See p. 596. 

In the interscapular region, over site of collapsed lung, tactile 

' fremitus, tubular breathing, and bronchophony may be present 
even with considerable effusions. 

For discussion of pleural effusion without displacement of organs, 
see Massive Collapse of the Lung, p. 583. 

Course. — Variable, depending on cause. Tendency is to be absorbed. 
Large effusions may compress vessels, causing delay. Aspiration 
now frequently employed. Immediate prognosis is good. 

METHODS OF NATURAL TERMINATION : — 

1. Absorption of Effusion. — Following 'chill' and in idio- 

pathic forms, fever subsides by lysis, 7 to 10 da3rs. In type 

of 'pneumococcal pleurisy', crisis may occur. 

2. Large Effusions above 4TH Rib. — ^Absorption slow ; often 

rapid after partial aspiration. 

3. Effusion Persists Unchanged for Months. — ^Especially 

in tuberculosis. 

4. Effusion Recurs after Aspiration. — Suggests neoplasms. 

Persistence and recurrence occur : (o) If lung is permanently 

collapsed and inexpansible — e.g., after camification ; (6) 

With tight adhesions ; (c) With persistent pleural irritation. 

Collapsed lung may persist : signs simulate fluid. 
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WITHOUT RliMOVAL OF PUS. — Usually no tendency to 
absorption, and dcatli I)}’ exhaustion or perforation. 

a. AnsoRPTiON. — Smalf cfTusions. Pleura thickens and encloses 
inspissated pti.s. Very rare. 

ft. Empvkma NnCF.ssiTATis.— Rupture through chest wall : 
usually anteriorlj' in 6th space. Prognosis fair. Often 
chronic discharge, 

r. PnRzroRATio.v or Lvkg asd Evacuation. — Usually fatal 
choking. Pneumothorax may occur. 

Perforations into pericardium, stomach, oesophagus, 
etc., arc on record. 

Prognosis. — Better in pneumococcal than in streptococcal infections. 

Complications. — Rare, but commoner than in serous effusions. 
Pericarditis, pneumothorax, abscess of lung, occasionally abscess 
of brain, bronchiectasis, gangrene of lung, nephritis. 

Clinical Varieties. — 
bilateral empyema.— Very rare. 

'LOCULATED EMPYEMA*. — Pus may be enclosed by adhesions, 
between lobes (‘ interlobar empyema ’), or on surface of diaphragm. 
Physical signs slight ; p.araccntcsis difficult. 

'PULSATING EMPYEMA*. — Very rare. Effusion large, on left, 
usually pointing. Pulsation transmitted from heart, probably 
by pericardial adhesions. _ „ , 

PNEUMOCOCCAL AND STREPTOCOCCAL SEPTICiEMIA.— 
Empyema often overlooked. Condition typhoidal. 
TUBERCULOUS EMPYEMA.— Sre p. isG- 

4. VARIOUS TYPES OF PLEURISY. 

Diaphragmatic Pleurisy. — Inflammation of diaphragmatic pleura. 
Usually dry ; purulent effusions very rare. 

pain Over diaphragm and abdomen, or over shoulder. 

PHYSICAL SIGNS.— Slight or absent, %vith marked pain and 
dyspnoea. 

Loculatcd Pleurisy.— Effusion, usually purulent, separated into 
loculi by adhesions. Physical signs often doubtful. May be 
missed on puncture. 

Hmmorrhage and Chylous Pleurisy — See Pleural Fluids, p, 596. 

Tuberculous Pleurisy.— 5 ce p. 171. 

Eoidcmic Pleurisy. {Epidemic Diaphragmatic Pleurodynia ; Epi- 

^ demic Myalgia: Bornholm Disease). — Occurs as epidemics in 
institutions : occasionally sporadically. In summer or autumn. 
Cause unknown. Onset sudden, with some pyrexia : may be 
sore throat. Pain in lower thorax, back, and epigastrium. 
Tenderness marked. Muscles may be swollen. No cough. Head- 
ache. Malaise and constitutional symptoms vary: often slight. 
Plciiral rub in some cases : usually loud. Leucocytosis. Progress : 
subsides in few days ; tenderness persists for some period ; relapses 
frequent. Effusion recorded, but doubtful. Prognosis good. 
No sequelae. 
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DIAGNOSIS OP PLEUBISY. 

Dry Pleurisy. — Friction rub usually distinctive. Diagnosis from .1 
(il Intercostal neuralgia and neuritis — ^no fever ; (2) Abdominal 
conditions ; (3) Herpes zoster, before eruption ; (4) Pott^Sj' 

disease ; (5) Periostitis of rib. ' / ^ 

Pleurisy with Effusion. — 

METHODS OF DIAGNOSIS. — (i) Symptoms; (2) Signs; (3) 
Exploratory puncture ; (4) Radiography. Questions are : (^ 4 ) Is 
fluid present ? {B) What is its nature ? 

A. PRESENCE OF FLUID. — . 

Large Effusions. — Diagnosis easy : (i) Immobility ; (2) ^ Dis- 
placement of organs ; (3) Tactile fremitus absent ; (4) 

Wooden dullness ; (5) Breath-sounds usually absent. Tactile 
fremitus is most reliable of all physical signs. 

Moderate Effusions, without displacement. — Diagnosis 
from : — 

а. Pneumonia. — In effusions : (i) Symptoms : not so 

abrupt ; no rusty sputum. (2) Signs : tactile fremitus 
absent, and wooden dullness present. 

б . Old thickened pleura. 

c. Neoplasm of lungs. 

d. Massive pneumonia and collapse of lungs. Rare. 

On Left Side, — From pericardial effusions : note are! \ 

dullness, no displacement of heart, feeble hea \ 
sounds, marked dyspnoea. Difficulty increased b^ ' 
compression of lung. y 

On Right Side. — ^From subphrenic abscess. 

B. NATURE OF FLUID. — {a} Signs of sepsis ; (6) Withdrawal 
and examination of fluid. 

TREATMENT OF PLEURISY. 

Dry Pleurisy. — Indications : (i) Relieve pain ; (2) Prevent ex- 
tension. 

Bed. Open bowels with calomel followed by saline purge. 

To relieve pain : Apply leeches or strap side (extending over middle 
line back and front) . Hot or cold applications. If severe, inject 
morphia. 

Further treatment depends on cause and on occurrence of effusion. 

Pleurisy with Serous EfiEusion. — (Confirmed by hypodermic needle ) 
INDICATIONS FOR ASPIRATION AND' AIR REPLACEMENT.-— 
I. Fluid increasing ; especially when above 4th rib anterior! v 
' 2. Respiration or pulse affected. 

3. Fluid not becoming absorbed (two to three weeksl 
CONTRA-INDICATIONS TO ASPIRATION.— 

1. Small effusions causing no embarrassment. Usually become 

absorbed. 

2. Tuberculous effusions. Avoid aspiration if possible. If 

indications present, remove not more than 30 ounces, 
replace with air. (Risk of generalizing tuberculosis.)’ 
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PARACENTESIS (ASPIRATION). — Inject novocain freely (2 per 
cent solution), commencing under skin and then inserting needle 
down to pleura. No general anaesthetic. Place patient’s hand 
on opposite shoulder. Puncture in 8th space at angle of scapula, 
at upper border of rib. Small deep incision advisable. Withdraw 
the fluid slowly. Seal puncture with collodion. Strict asepsis. 
Gunewardene's syringe convenient. 

Symptoms During or Subsequent to Aspiration. — ( i) 
Coughing : stop aspiration. (2) Faintness, from change of 
pressure and shifting of heart : give brandy. (3) Pneumor 
thorax : rare. (4) Subcutaneous emphysema. Very rare ; 
(5) Acute oedema of lungs and albuminous expectoration : 
fatal. (6) Sudden death ; from syncope. 

SUBSEQUENT TO ASPIRATION (NON-TUBERCULOUS).— 
Encourage lung expansion by blow-bottles and de^-breathing 
exercises. Do not strap. Aspiration may be repeated. 
AFTER-TREATMENT. — Examine for tuberculosis. Treat all 
cases with small Ijunphocytes in fluid as tuberculous. Prognosis 
fair with treatment. 

Empyema. — 

1, FROM PYOGENIC ORGANISMS.— 

i. Continuous Aspiration. — ^Cannula inserted between ribs 
without resection. Continuous aspiration maintained by 
suction pump. Results very good. 

ii. Resect Rib and Drain Freely.— If amount large, aspirate 
some 48 hours previously. Drainage tube until no discharjge. 
Breathing exercises to assist expansion of lung. Fresh air. 

iii. Repeated Aspiration. — ^Repeated _ aspiration very rarely 
curative. No objection to its trial wiBi care in selected cases. 

iv. With Chronic Discharge. — Modified Estlander's operation, 

' resection of ribs : allows chest wall to fall in. Results un- 
satisfactory. Wait at least one year before employing 
method. Sinus closes in time. 

2. TUBERCULOUS EMPYEMA.-- ^ j u 

Aspirate Pus. (Resection of nb is nearly always followed by 

secondary pyogenic infection and chronic suppuration.) 

ni. CHRONIC PLEURISY. 

Chronic Pleurisy with Effusion. — Effusion may persist without 
becoming purulent. 

Chronic Dry Pleurisy : Thickened Pleura. — ^Due to many causes 
(see also Fibroid Lung). 

1. SEQUEL OF ORDINARY PLEURAL EFFUSIONS AND 

EMPYEMA. — Pleurae very thick. Flattening' and lack of 
expansion at base ; impairment of resonance and breath-sounds. 
Some dragging pain, or no symptoms. 

2. PRIMARY DRY PLEURISY. — Commences with acute form, 

. or insidiously. S3nnptoms slight. Adhesions commonly found 

post mortem. Litten’s sign may be absent. Fibrous tissue, 
if thick, may invade lung (chronic cirrhosis of the lung). 
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Chronic Dry Pleurisy — Causes, continued. 

3. POLYSEROSITIS : POLYORRHOMENITIS, 


■Very insidiousi 
{See p. 553.) j 

4. i UJ3iiJK.uuj^usis uj? ijnix:. jtrjL.xi.ujx.A. — Caseous masses in 
pleural membrane. ^ /^\ 

In chronic pleurisy of apex, there may be unilateral sweating/ of ' 
face and dilatation of pupil from involvement of first thoracic 
ganglion. 


All serous membranes may be affected. 
TUBERCULOSIS OF THE PLEURA.- 
pleural membrane. 


IV. HYDROTHORAX. 

Non-inflammatory transudation into pleural cavity [see p. 597). 
Presence often suggested by dyspnoea. Physical signs as pleural 
effusion. In heart lesions is more frequent on right, possibly from 
pressure on azygos vein by dilated right auricle. Renal effusions 
are bilateral. Character of fluid : pale ; specific gravity not above 
1018 ; no fibrin ; little albumin ; cells endothelial or absent ; sterile. 
Pleura smooth. 

Treatment. — Aspiration : repeated if necessary. 


V. PNEUIHOTHORAX. 

Hydropneumothorax : Pyopneumothorax. 


Pneumothorax is air in the pleural cavity. Fluid is almost always 
present — ^i.e., hydropneumothorax, or, if purulent, pyopneumothorax. 
Owing to negative intrapleural pressure, when air enters,' lung col- 
lapses, and mediastinum is displaced to opposite side. 


Etiology.— Pulmonary tuberculosis accounts for at least 80 per cent 

in civil life. The causes of pneumothorax are ■ 

EXTERNAL ORIGIN.— 
o. Perforating Wounds. 

b. Exploring Needle.— May prick lung ; or diseased lune 
may rupture from rapid expansion after aspiration. 
DISEASED LUNG RUPTURES INTO PLEURAL CAVITY 

a. Tuberculosis of Lung. — Commonest cause. Usually rup- 
ture of cavity or a caseous focus in acute phthisis^ (to 
chronic forms adhesions and thickening usually protect ) 

b. Neoplasms. Rarely Emphysema, Abscess, BRONcnmcTAqi.! 
PLEURAL CONTENTS RUPTURE INTO LUNG.— Emnvema’ 
INFECTIONS OF PLEURA WITH ANAEROBIC PA?’ 

FORMING BACILLI.— Very rare in civil Hfe, 

NEOPLASMS OF ALIMENTARY CANAL PERFORATTNr \ 
INTO PLEURA; ABSCESS OF LIVER PERFORATTNr 
LUNG AND PLEURA SIMULTANEOUSLY —V^^,: ^ / 
SPOljr^EOUS PNEUMOTHO^X.-In health 7 persons)^ 
Probably rupture of a smgle bleb. j . 


I. 


2 . 


3- 

4 - 


Varieties. — Three forms of pneumothorax traditionally described ;• 

1. OPEN. — Perforation patent. Pressure is atmospheric 

2. CLOSED. — Perforation sealed. 
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3. V^yULAR.— Air enters during inspiration and cannot escape 
during expiration. 

In last two forms intrapleural pressure may, and usually 
docs, exceed the atmospheric, especially as fluid collects : 
hence displacement of organs is extreme. 

Valvular form is most frequent. 

{Note. — Pneumothorax due to gunshot wounds of the chest possesses 
certain special features, and is not considered in this section.) 

Korbid Anatomy. — 

Jet of air often under pressure if trocar inserted. 

In thorax, a hcjilthy lung is collapsed against spine : diseased lung 
often less. Usually serous fluid or pus present. 

Opening often small : commonest in upper part of lower lobe or 
lower part of upper lobe. 

Symptoms. — The o/isci may be : — 

1. SUDDEN. — (a) Dyspnoea extreme ; (b) Severe pain in side ; 

(c) Symptoms of collapse, small rapid pulse. 

2. latent. — D iscovered accidentally ; especially occurs when 

lungs diseased or tuberculous. Pleural adhesions prevent 
mediastiml displacement. 

Physical Sig'as. — 

INSPECTION.— 

1. Immobility. 

2. Marked enlargement. 

3. Displacement of apex beat from affected side. 

PALPATION. — ^Tactile fremitus absent. 

PERCUSSION.— 

1. Hyper-resonant or tympanitic note. Note varies vuth degree 

of intrapleural tension. 

2. Cardiac dullness obliterated (if on left) or displaced from 

affected side. In right pneumothorax hepatic dullness dis- 
placed. 

3. Shifting dullness at base if effusion present. 

AUSCULTATION.— .... . 

1. Breath-sounds inaudible, or distant and amphoric. 

2. Metallic quality to vocal resonance, rSles (metallic tinkling), 

• and cough. Typical in tuberculosis with solid lung and 

thickened pleura. 

3. Coin sound (coin placed on chest and tapped by a second during 

auscultation at another point) — also known as bell or anvil 
sound or bruit d’airain. May be absent. 

4. Hippocratic succussion : splash of fluid on shaking patient.* 

Decisive of presence of air and fluid. 

CHARACTERISTIC OF PNEUMOTHORAX.- — Hyper-resonance 
with absent breath-sounds ; also displacement of organs, metallic 
vocal resonance, coin sound, absence of fremitus, and immobility. 
CHARACTERISTIC OF FLUID AND PNEUMOTHORAX.— 
Hippocratic succussion and shifting dullness. 


* Beware of similar sound produced by a water-bed. 
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Pneumothorax, continued. 
Diagnosis. — Usually easy 


Radiographs generally decisive. Rarelyt. 


"n./v* •... " 5^xxv./XCLXxy JLVcllCiy’L 

difficulties from : — \ • 

I. LARGE TUBERCULOUS CAVITIES. — Especially in rare total 
^cavation of one lung ; but displacement of organs, shifting \ 

succussion never nreseTit / \ 


j 11 — * ■‘““6 • u»o^icii;t:iueuT, oi org 

dullness, and Hippocratic succussion never present 

2 . PLEURAL EFFUSION. 

3. GASEOUS SUBDIAPHRAGMATIC ABSCESS.— Never ex- 

tends to apex of lung. X-ray distinction. 

4. DIAPHRAGMATIC HERNIA. 

Prognosis. — Depends on cause: — 

^^soT?2.fe?ti?n ShTi!"^ f"" phthisis with rupture of 

Md sS to 7 a few minutes to a few weeks, from shock 

one lunff immediate ^ ^ cases, accustomed to work with 

ySrf “ay chronic for 

SPONTANEOUS PNEUMOTHOP A v -a 

HIGH P^SS?RE“rAm“!(J ^5 
distress. Causes dyspnoea and cardiac 

Puncture with fine trocar if air 
placed). Often great reliS^ Suhn, (°^gans dis- 

avoided by pressure on puncturf ®“P^y^ema 

dangers are negligible. SubsequeS 7 trr 

respiration. quent strapping may assist 

3. EFFUSION. — ^Leave alone if no distreoc 

advanced pulmonary tuberculosis 2Sfiat7fo^® 

effusion; avoid resection of rib’unle<?<5 ^arge or purulent 

alter aaptatioa, la otUar oa«a “S 

VI. AFFECTIONS OF THE MBDIASTINOlH. 

VarieKea— GROWTHS. 

1. BENIGN.— Very rare. Note: Retrosternal 

thymus. sternal goitre; persistent 

2. MALIGNANT. — Commoner in males 'nic^i-- a.- ' 

and secondary often impossible inction of primary 

Primary.— N ot very rare. W Wo»«a most comm 
sarcoma and many other types OriHn r ; lympho- 

thymus. and other structoes.’ No aodes, 

special age incidence. 
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Many of these tumours are now regarded as carcinoma of the 
lung (see p. 594). (ii) Carcinoma : rare ; in later decades. 
Secondary, — ^B y direct extension from lung, etc. 

3. HODGKIN’S DISEASE. — May commence in mediastinal glands. 

^ 4. DERMOID CYSTS, TERATOMA. — ^Very rare. 

Symptoms. — Result mainly from intrathoracic pressure; infiltra- 
tion and metastases not very frequent. Origin of symptoms is 
discussed fully under Aneurysm of the Thoracic Aorta (q.v.) 
Onset is usually insidious, wth dyspnoea and cough resistant to 
treatment. Manifestations are due to pressure on and involve- 
ment of various structures : — 

1. TRACHEA, BRONCHI. — Inspiratory stridor and dyspnoea. 

Cough may be * brassy ’. Bronchiectasis, collapse of lung. 
Displacement of trachea. 

2. LUNGS. — Bronchitis, etc. Dyspnoea. Pleural effusion. 

3- VEINS. — ^Dilated veins : oedema. Chest wall, face and neck. 

4. NERVES. — (i) Vagus — paroxysmal cough ; (ii) Recurrent laryn- 

geal — ^hoarseness ; (lii) Sympathetic — Homer’s syndrome ; (iv) 
Intercostal nerves — ^neuralgia. Rarely spinal cord. 

5. OESOPHAGUS. — Dysphagia, 
j 6. ARTERIES. — Hiemorrhage. 

Physical Signs. — Posture : patient commonly sits up, \yith head 
thrown back. Cyanosis. Physical signs variable. Cervical glands 
may be enlarged. Tumour occasionally visible. 

Course. — Rapid. 

Site of Tumours. — • 

1. ANTERIOR MEDIASTINUM.— Origin from connective tissue 

or th5rmus. Special signs : sternum dull on percussion, pushed 
forward, oedema and pressure on veins common, cervical 
glands enlarged. Dyspnoea marked. 

2. MIDDLE AND POSTERIOR MEDIASTINUM.— Less common. 

Origin from lymph glands. Symptoms m excess of signs : 
dyspnoea extreme, ringing cough, dysphagia. 

3. LUNG AND PLEURA. — Rapid emaciation. Pressure signs 
■ slight. Effusion early. Cervical glands may be enlarged. 

Diagnosis [see Aneurysm of the Thoracic Aorta) .—Often difficult. 
Wassermann reaction, radiographs, and aspiration assist. Also 
removal of an enlarged gland. Diagnosis from : — 

1. ANEURYSM. — Similarity is due to pressure effects. Note : — 

In Tumour. — Cyanosis, pressure on veins, and pleural effusion 
more common. 

In Aneurysm. — ( i) Wassermann reaction always positive. 

(2) Diastolic shock and loud aortic second sound. (3) Expan- 
sile pulsation. (4) Tracheal tugging. 

2. LARGE PERICARDIAL EFFUSIONS. — Shape of dullness and 

weak heart-sounds. 

O pleural effusion.— 5 «e p. 596. 

4] tumours of lung. 

Treatment. — ^Palliative. X rays and radon have little effect. 

MED 39 
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2. VARIOUS AFFECTIONS OF THE MEDIASTINUM. 


Lymphadenitis. 

CAUSES.— Inflammation of the glands in the mediastinum, espe- 
cially tracheO'bronchial group at bifurcation, may be due to : V 

1. Tuberculosis. — ^Frequent. May spread from cervical glaqds 
or in children from Ghon's focus {see p. 164). 

Temporarily : — 

2. Acute Febrile Cokditions in Children, 

3. Inflammatory Conditions of the Lungs. 

SYMPTOMS. — Often absent or doubtful. Slight unilateral changes 

in physical signs, percussion, and auscultation. Suggested by 
spasmodic cough in children. Eustace Smith’s ‘venous hum’, 
audible at root of neck only when head thrown back : attributed 
to pressure of glands on large veins : value doubtful. Radio- 
graphs : Shadow at hilum (interpret with caution in adults). 

Suppurative Lymphadenitis. 

Abscess of tracheal or bronchial glands may occur : (i) In tuber- 
culosis ; (2) After simple adenitis. Occasionally they rupture in 
various directions. Tuberculous glands may inspissate. 

Abscess of the Mediastinum. 

VARIETIES AND CAUSES.— 

Acute. — (a) Trauma : perforation of oesophagus or trachea, 
abscess of lung, periostitis, septicaemia, bougies. (6) Acute 
fevers. 

Chronic. — ^Tuberculous. 

SYMPTOMS. — Pam behind sternum, -ivith : (i) signs of sepsis • {2) 
mediastinal pressure {see Tumours), ’ 

PHYSICAL SIGNS.— Rarely definite. May be superficial oedema 
and dullness. Rarely a tumour at sternal notch. May rupture 
in any direction. ^ ^ 

In chronic cases, inspissation commonly results. 


Indurative Mediastino -Pericarditis . 

A chronic fibrosis of the mediastinal tissues. May be tuberculous 
or no cause apparent. Rare. Onset commences in youth and there 
may be slow progress. {See also Chronic Peritonitis n cct ^ 
Three groups are described 

1. ADHERENT PERICARDIUM "WITH THICKENING OF 

MEDIASTINAL TISSUES.-True indurative meStTno-pSl- 
carditis, ^ 

Symptoms as in adherent pericardium with cardiac hvuer- 

trophy: dyspnoea, cyanosis cardiac failure. 'Medias W V 

fnction’, crackling along sternum on raising arms ahnv,. ) 
head, is ascribed to stretching adhesions. There mav alcn 1 
be chronic peritonitis, and the condition be uart of 
chronic polyorrhomenitis {polyserosiiis) ^ a 

2. PERICARDITIS EXTERNA ET INTEKNA.-Pericirdium 

adherent to sternum but mediastinum free. 

3. MEDIASTINITIS WITHOUT INVOLVEMENT OF ffft 

CARDIUM. PEKi- 
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CHAPTER XCIII. 

DISEASES OF THE DIAPHRAGM. 

I. SPASM OP THE DIAPHRAGM. 

Causes of Clonic Spasm {Hiccup ). — 

1. alimentary system. — ( a) Irritation of oesophagus or 

stomach, e.g., pepper, hot food, gastritis ; (6) Dilatation of 
stomach, peritonitis, intestinal obstruction, ileus ; (c) Alcohol 
(may be central action). 

2. NERVOUS SYSTEM. — (a) Central — encephalitis lethargica (may 

cause epidemic hiccup), cerebral tumour, meningitis, hysteria, 
uraimia ; (6) Peripheral nerves — ^pericardial effusion, diaphrag- 
matic pleurisy, mediastinal tumour. 

3 - RENAL. — Chronic nephritis. Uriemia. 

Causes of Tonic Spasm. — ^Tetanus. Strychnine poisoning. Laryn- 
gismus stridulus. Rabies. 

Treatment.^ — Simple measures, e.g., holding breath ; if persistent, 

• traction on tongue (Hippocrates). Severe forms : antispasmodics 
and sedatives ; finally anaasthesia. 

II. PARALYSIS OF THE DIAPHRAGM. 

Causes. — 

1 . LESION OF PHRENIC NUCLEI. — Poliomyelitis, hEematomyelia, 

tumours of cord. 

2. LESION OF PHRENIC NERVE.— Diphtheria. Neuritis. 

Pressure of mediastinal tumours. Surgical operations. 

Radiog-raphs. — Affected side of diaphragm raised, or paradoxical 
movement (rises wth inspiration). (See also Massive Collapse 
OF Lung, p. 583.) 

III. EVENTRATION OF THE DIAPHRAGM. 

Thinness and weakness of one half of the diaphragm, usually the 
left, probably congenital, resulting in bulging into the thorax under 
pressure of the abdominal contents. . 

Symptoms. — Absent, or resemble Diaphragmatic Hernia (q.v.). 
-Diagnosis. — By radiography. 

IV. VARIOUS. 

Diaphragmatic Hernia. — (See p. 475.) 

Diaphragmatic Pleurisy. — (See p. 603.) 
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2. TO REMOVE TOXINS. — Stimulate skin with hot baths or 
1 packs, watching pulse for collapse. Rectal or intravenous 

saline injections. 

3. DIURETICS. — ^When flow recommences. Digitalis (Guy’s pill), 

I diuretin, theocine sodium acetate, sal3rrgan. 

Decapsulation of Kidney, — In acute nephritis only, -within 24 hours 
of onset. Results doubtful. 

II. HEMATURIA. 

The presence of red blood-corpuscles in the urine. 

Etiology. — 

1. RENAL CAUSES.— 

a. Nephritis. Acute, less commonly in chronic (not in neph- 

rosis). Marked in acute hsmorrhagic n^hritis. 

b. Calculus. Hydronephrosis. 

c. New growths : often profuse. Congenital cystic kidneys. 
Rarer are : — 

d. Renal infarct (from endocarditis). 

e. Early renal tuberculosis. 

f. Certain poisons — e.g., carbolic acid, can-tharides, turpen-tine. 

g. Angioma and capillary nsevi of renal pelvis : usually profuse. 
Oxaluria may cause slight haematuria. 

2. AFFECTIONS OF URINARY PASSAGES.— 

Qi TiJretisr “’^CsJculus* 

b. Bladder.— ( i) Neoplasms, papilloma or villous; often 

profuse, (ii) Calculi ; slight, (iii) Bilharziasis : very 
common in certain countries, (iv) Tuberculosis — ^rarely. 

c. Prostate. — T umour. 

d. Urethra. — C alculus or gonorrhcea- rarely. 

3. TRAUMA. — (Diagnosis of site of lesion important.) 

4! GENERAL DISEASES. — ^Malignant specific fevers, and malaria. 
Occasionally in appendicitis. 

5. BLOOD DISEASES. — Purpura and haemorrhagic diatheses, leu- 
kasmia, scurvy. 

Diagnosis. Presence of blood in urine recognized by : (i) Colour : 

Ted or 'smoky*. {2) Microscopy of deposit-, red cells present: 
trace of blood iiius detected. Chemical test -with guaiacum and 
ozonic ether less reliable. Spectroscope -will identify haemoglobin, 
but not presence of cells. 

'Smoky' tint due to acid salts of urine converting some blood 
pigment into acid hsmatin and methcemoglobin. 

Differential Diagnosis of Cause. — 

I. EXAMINATION OF URINE.— 

a. Appearance of Urine. — 

Blood profuse : usually calculus or neoplasm. 

Colour bright red : bladder or lower urinary tract. 

b. Microscopical Examination. — ^E xamine urine for casts and 

pus cells : when necessary, also for tubercle bacilli, 
Bilharzia ova. 
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b. Generai. Causes. — 

i. Febrile Albttminuria. — Transient trace common in severe 

pyrexias _and^ at onset of specific fevers, especially 
pneumonia, diphtheria, scarlet fever, and typhoid. No 
subsequent renal changes; differs from true nephritis 
occurring in later stages of fevers — e.g., in scarlet fever. 

ii. Blood Diseases. — ^Trace often present in severe ansemia, 

leuksmia, etc. 

iii. Numerous Diseases. — Diabetes, syphilis, exophthalmic 

goitre ; Raynaud's and anciUary diseases. 

Prognosis. — ^Depends mainly on the progressive or non-progressive 
nature, and on other signs of disease — ^renal, arterial, cardiac, etc. 
Trace of albumin after middle age needs careful life : prognosis 
not unfavourable with soft arteries and no casts. 

Residual Albuminurta. — Persistence after recovery from attack 
of nephritis ; compared to scar left by ^vound. Prognosis 
Avith great caution, chronic nephritis may appear after many 
years. 

Orthostatic Albuminuria. — Albuminuria of adolescence. 

URINE. — Albumin only passed in upright posture, hence not in 
first morning specimen, but may be present one or two hours 
later or in evening. Few hyaline casts (but not other forms) 
and oxalate crystals may be present. 

CLINICAL FEATURES.— Usually nervous youths, moist hands, 
rapid gro^vth (demands on calcium). Blood~i>ressttre : (i) Un- 
stable ; (2) Not above normal. Heart irritable. Calcwm tesi ; 
calcium lactate gr. xv t.d.s. for 3 days abolishes albuminuria 

(negative result not reliable). - . -.t i. 

PROGNOSIS.— May cease at puberty or persist. No shortening 
of life or tendency to nephritis. (Renal efficiency tests advisable.) 

PATHOGENESIS. — Theories include : (i) Circulatory disturbance 
due to vasomotor instability ; probable. (2) Mechamcal : venous 
congestion from lordosis ; albumin from left kidney only. 


V. AIBUMOSUHIA. 

Of little importance. Occurs with excessive cell destruction— viz., 
in suppuration, pyrexia, resolving pneumonia, acute yeUow atoophy, 
involufion of uterus, and rarely in nephritis, especiaUy syphilitic. 
Amount rarely large. Presence often masked by concomitant 
albumin. (For 'Bence-Jones's Albumosuria', see p. 744.) 

■ypSX —Not precipitated by heat after addition of acetic acid. Cold 
nitric acid (or better, salicyl-sulphonic acid) causes a precipitate 
which dissolves on wanning and reappears on cooling. 


VI. PYURIA. 

Presence of pus in the urine. 

Principal Causes. — 

1, URETHRA. — ^Usually gonococcal. Rarely infections with B. 

coH and other bacteria. 

2. BLADDER. — (i) Infections wdth B. coli, etc. ; {2) Tuberculosis; 

{3) Calculi; (4) Neoplasms; (5) Prostatitis. 
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Pyuria — Principal Causes, continued. 

3. URETER. — Calculus. 

4. KIDNEY. — (a) Pyelitis, pyelonephritis, pyonephrosis; (b) Cal- 

culus ; (c) Tuberculosis ; (d) B. colt infections. 1 

5. RUPTUl^ OF EXTRANEOUS ABSCESSES.— Prostate/ -« 

appendix, perinephric, etc. Usually large amount of pus icfr \ 
short time. / 

6. LEUCORRHCEA. — Few leucoc3rtes. 


Test. ^ Microscopic examination of deposit. (Phosphates, in alkaline 
unne, dissolve on addition of acid.) 

For Bacteriology and Differential Diagnosis, see Pyelitis. 


VII. LIPURIA. 


The passage of urine containing drops of fat. Very rare 


May occur 
: (3) Neo- 


Urine.— Turbid ; drops of fat on surface; clears with ether and fat 
can be recovered on evaporation of ether. (Beware of' oU from 
catheter or addition of milk by patient.) ^ 


Occurrence. — (i) Filaria sanguinis hominis m 

Hctremdy rare ; n^y be obstruotiirS ^ 

Urine.— Milky appearance. May be blood alsn 

to a jelly. Rarely drops of fat present Sometimes clots ^ 

IX. OXAIiURIA. 

The presence in the urine of an abnormal ^ • 

crystals. This is not necessarily a proof of exrp«°^ 
may depend on reaction of urine. ssive excretion, but 

Principles of Excretion of Oxalates and of Oxaln^« 

I. Normal excretion is not more than 10 miym ... 

Deposits form after certain veeetab]p<f™' daily, 

sfinaob, sttawbeni^. S SSw’ S?™''''. 
deposits is pathological, in health there be^^l Pf sistence of 
Deposit is never heavy ; crystals fo.S"n 
octahedral or, less commonly, dumb-bell • 
oxalate. Urine containing crystals is calcium 

(Normally held in solution by^ acid sodii?™' neutral. 

4. Oxalic acid excreted is : (o) Mainly exogen^uw \ 

the food, either (i) as okWes, oV (ff Sm 
fermentation of purins ; (6) Partly endogenoifs®^°‘^“^®®^™^^ 
persists in starvation. OxaUc acid eiven ^ trace-.,! 

excreted quantitatively. “ “y niouth is " 

5. Excretion said to be excessive with increaserl tr,^. , 

mentation or absence of free HCl from 

6. Administration of free HCl increases absoiption^’iJf 1 • 

oxalate from food and excretion in urine. ^ calcium 


2. 


3. 
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Pathologpical Conditions connected with Oxaluria. — 

* CALCULI. — Oxalates (always calcium salt) are commonest 

constituents of renal and ureteric calculi. 

2. H.®MATURIA AND PYURIA. — ^Every other cause must be 
excluded before ascribing these to oxaluiia. 

3- ®p^A^^9. DIATHESIS. — Nervous dyspepsia, general 

irritabUity, depression, and neurasthenia, are associated -ivith 
oxaluria. Symptoms probably depend on metabolic disturbance 
also causing oxaluria. 

Treatinent. — Regulate bowels and digestion. Give magnesium, 
which hinders precipitation — ^viz., salts, farinaceous foods, beans, 

• and peas. Also acid sodium phosphate and Epsom salts. Avoid 
calcium foods — e.g., milk, eggs, and oxalate-rich vegetables. 

X. CYSTZNURIA. 

Very rare. Many subjects are children of first-cousin marriages ; 
may be hereditary, but rare. Commoner in males. Continues 
throughout life, but possibly intermittently. 

Symptoms. — ^No general symptoms, but insolubility leads to forma- 
tion of calculi. 

Calculi, — Large smooth, typical soapy feel. Cystin contains sulphur ; 
burns wth a blue flame without melting. 

Urine. — Cplour normal. Contains cystin crystals. Cadaverin and 
putrescin frequently also present; rarely leucin and tyrosin. 
Characteristics of Crystals. — Regular hexagonal plates; 
soluble in ammonia or HCl, insoluble in water, ether, and 
acetic acid. 

Pathog-enesis.— A 'chemical malformation’ (Garrod) of amino-acid 
metabolism. A cystinuric usually metabolizes ingested cystin to 
sulphate, as do normal men ; hence excreted cystin arises from 
protein of tissues and not of food ; exceptions to this occur. 

XI. PBOSPHATURIA. 

Generally applied to deposit of phosphates in urine. Excretion not 
necessarily increased ; nor does an increased secretion necessarily, or 
even usually, lead to a deposition. 

General Principles of Excretion and Precipitation of Phos- 
pliates-— 

1. Phosphates are excreted as : (a) Alkaline phosphates, sodium and 

potassium ; never precipitated as such ; form three-fourths. 
(6) Earthy phosphates, calcium and magnesium ; only soluble 
in acid urine ; form one-fourth. Toted : 2 to 5 grm. daily. 

2. Origin : (a) Exogenous, from food ; (6) Endogenous, from nuclear 

tissue (nuclein, lecithin). 

3. Precipitate of phosphate, soluble on adding acid, forms on heating 

urine even if acid ; this is due to decomposition of two mole- 
cules of calcium hydrogen phosphate into one of mono- 
calcium hydrogen phosphate and one of tiicalcium phosphate 
(Ca3(P04)g), latter being comparatively insoluble in water. 
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Phosphaturia — Excretion and Precipitation of Phosphates, cmtinued. 

4. Physiological phosphaturia occurs after meals ('alkaline tide'),\ 

due to gastric secretion of HCl : especially after rich protein j 
meals, or with quantity of vegetables. Results from increased^ 
excretion of ‘fixed alkali’ (sodium, potassium salts). ,• 

5. Phosphates deposit in presence of ‘volatile alkali', viz., ammonia. 

6. Nature of precipitate : — 

a. ‘Triple phosphate' : ammonium magnesium phosphate. 

Shape : ‘ coffin lid ’ ; in very alkaline urine, feather- or 
fem-shaped. 

‘Stellar phosphate’ : calcium hydrogen phosphate. 

Shape : long flat prisms, often in bunches ; may occur 
in slightly acid urine. Rare in health : occurs in 
diabetes and cachexia. 

Amorphous phosphates : calcium and magnesium phosphates. 


b. 


c. 


\ 


Pathology of Phosphate Sediments. — 

1. IN ALKALINE URINES. — ^Importance depends on primary 

cause, e.g., cystitis ; in this, ammonia is due to bacteria decom- 
posing urea. 

2. IN NERVOUS DISORDERS, especially of sexual organs. — ^ 

Often passed at end of micturition and mistaken for spermato- 1 
zoa. Little-known condition. 

3. IN CHILDREN. — Calcium in urine increased : probably an error . 

of intestinal mucous membrane preventing normal excretion 
by the colon. 


XII. INDICANURIA. 

Indioan is a compound, formed in the tissues, of potassium sulphate 
“doxyl, derived from indole, a product of bacterial fermenta- 
+>>110 4 With strong acids, indican oxidizes to indigo, 

S rlrS ^ floating on nitric acid : depth 

Ti"vrwci ^PP™^™ate guide to quantity : usually a trace! 

increased intestinal fermentation. Occurs in 

^ empyemata 

XIII. BLACK URINES. MELAHURIA. 

foiSl°ofSA^uriliT«r<f become dark on standing. All 

1 . JAUNDICE. — Only if very excessivp 

’• ^-e.y dark ; on di.««on , 

dilution tint is red. May be extremely dark ; on 

. ERRIES.-Dark cherries, etc. Colour rarely very marked. 
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In the following, colour develops on standing : — 

7. MELANURIA.— On standing, or addition of ferric chloride. 

I Confined to melanotic sarcoma. Colour is black : true 

melanuria. 

8. ALKAPTONURIA. — On standing, or addition of alkali. 

9. INDICANURIA. — Very rarely is suflScient to darken urine. 

XIV. ALKAPTONURIA. 

Due to excretion in urine of ‘alkapton’, homogentisic acid (hydro- 
quinone-acetic acid). A harmless congenital ‘chemical malformation' 
(Garrod), metabolism of tyrosin being arrested at a certain point. 

Characteristics . — 

1. Often several members of family ; not hereditary ; consanguineous 

marriage frequent. 

2. Dates from birth ; noticed by staining of linen ; commoner in 

males. 

3. No symptoms or effect on health, except ochronosis. 

4. Urine, normal when passed, darkens on standing or addition 

of alkali. 

Reduces Fehling, but optically inactive, and does not ferment. 
Drop of ferric chloride produces transient deep blue colour. 

5. Tyrosin increases output : in normal persons has no effect. 

No treatment necessary or effectual. 

Note. — The statement formerly made that another acid, uroleucic acid, 
was also present, was based on a misapprehension. 

Ochronosis. — Blackening of cartilages and fibrous tissue occurring 
from (i) alkapton, (2) derivative of carbolic acid. Visible on 
knuckles, superficial tendons, conjunctiva, ears, and sometimes 
skin of nose and cheeks. No symptoms except arthritis with 
curious 'goose-gait'. 

XV. FNEUMATURIA. 

Passage of gas with urine. Occurs in : — 

1. Gas-forming Organisms in Bladder.— Usually introduced by 

catheter. Most common is yeast fungus, with glycosuria. 

2. Vesico- enteric Fistula. 

XVI. HJEIWATOPORPHYRINURIA. 

iBtiology. — ^Almost confined to females. 

J I. CONGENITAL. — " An inborn error of metabolism (Garrod). 
*'^2. ACQUIRED. — (fl) Acute: usually due to sulphonal, rarely 
trional ; in a few cases, no "drugs, {b) Chronic. 

Nature of Pigment. — ^Forms portion of haemoglobin molecule; 
a If in to iron-free hsematin. Intermediate between hsemoglobin 
and bilirubin. ■ Probably not entirely deiived from blood : 
hence name ‘porphyrinuria' is suggested. 
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H amatoporphyrinuria, continued. 

Symptoms. — In acute drug cases : rapid toxaniia occurs 


3l\d 


(withhol 

drug and give alkalis) ; rarely in non-drug cases. In chronifc 
and congenital forms : hydroa astivale may develop (due tjh 
loss of protecting pigment) ; duration of life appears to 
shortened, but without other symptoms ; teeth and bones may N 
stained pink. 

URINE. — Usually deep port-wine colour on passage. Occasionally 
brown, if pigment is combined with metal. Does not give blood 
tests. No protein present. Spectrum : complex and character- 
istic, but in metallic form resembles oxyhamoglobin ; is freed by 
acid. Colour is not due to hamatoporphyrin — ^for this is colour- 
less in urine, and after its removal urine remains black — but to 
some unknowu pigment which accompanies it. 


XVIX. COLOURED URINES. 

Blue urine is invariably due to methylene blue ; also 

Green urine, except for special dark-green tint occasionally seen in 
jaundice. 

Other drugs afiecting colour include : Eosin (used in sweets) : pink. 
Pyramidon : reddish-orange (if acid) . Santonin : yellow, pink if 
alkaline. Senna, rhubarb : reddish-brown, pink if alkaline. 

I 

XVIII. OTHER SUBSTANCES. 

Glucose, Acetone {see Diabetes), Bile [see Jaukdice). Leucin 
and Tyrosxn [see Acute Yellow Atrophy). 


CHAPTER XCV. 

TESTS OP RENAL EFFICIENCY. 

anSiS^to^flP^vfiS? function are now being studied. This 

unnarv trarf^ surgical diseases of the genito- 

Two^r stit^le test ts reliable, except in extreme instances. 

coniunction witlfrrn^^f ® should be performed, and considered in . 
any S the tSte! manifestations. Cardiac failure will influence 

' ^1018^0 io2s^\^7r specific gravity is within normal limits] 
is normal unrfpr specimen, and daily amount of uriaeM 

ve^ toZhip°"S°^^ conditions, serious rLal inefiiciency is \ 
S?et^n„S • a valuable test. (2) Normal kidney 

large amount of” specific gravity) after ingestion of a 

gravitvl after HH-Ip fl ^ concentrated urine (high specific 
SSl? durinVl^ ^ food, i.e., specific ^aW varies 

S 4 urs. As a kidney progressively fails, it has 
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to work continuously at maximum ou^ut to clear blood of waste 
products. In final stages, specific gravity is loio to 1012 and 
urea about o-g per cent in all specimens throughout 24 hours : 
no alteration produced by food or fluid. A valuable test of 

, advanced renal deficiency. Is basis of many tests. 

2. Kood Urea. In certain renal disturbances, urea is retained in 
the blood. Is very valuable test, but note : — 

а. Retention does not occur until at least three-fourths of 

kidney is inefficient. 

б. High blood urea may be due to extra-renal causes — e.g., 

shortage of fluid or diarrhoea, alkalosis, cardiac faUure, 
suppuration. In these conditions urinary urea is high. 

o. Reduced diet will lower blood urea, but this is no evidence 
of improvement. In uraemia it may become normal and 
death still occur. 

NORMAL. — Urea 15 to 40 mgm. per 100 c.c. of blood (0*015 to 
0*040 per cent). The higher figures apply to later life. Over 50 
mgm. is evidence of disturbed renal function. 

SURGICAL DISEASES OF GENITO-URINARY TRACT.— Test 
is of value, especially when considered with 'urea concentration 
factor'. If over 80 mgm., operation is dangerous. 

NON-PROTEIN NITROGEN {N.P.N.).— Uric acid, creatinin, and 
purin bodies besides urea may be retained in body, and together 
estimated as ‘non-protein nitrogen'. Preferred by some authori- 
ties to estimation of urea alone. Results agree. 

3. ‘ Urea Concentration Test ’ (MacLean and de Wesselow). — Re- 

veals slighter lesions than blood urea. Method : Administration 
of 15 gm. of urea in 100 c.c. of water, patient emptying his 
bladder just previously. At end of one, two, and three hours, 
urine is passed and the urea estimated. If urea is 2 per cent or 
over, tie kidney is acting efficiently. If below this percentage, 
the kidney action is deficient, roughly proportional inversely to 
the percentage of urea. 

Amount of urine must not exceed 120 c.c. Very little fluid 
must be taken for 12 to 18 hours before test. Diuresis, due 
to urea, otherwise may occur, and in such case results are 
not necessarily evidence of renal inefficiency. 

‘UREA CONCENTRATION FACTOR'. — ^Found by comparison of 
blood urea with urine urea, i.e., test of concentration by kidney. 
Normal concentration is 70 to 100 times. Valuable in surgical 
conditions. 

Note. — T his valuable pioneer test is largely superseded by 
‘ water elimination and urea clearance tests. 

4 . Urea Clearance Test (van Slyke). — ^Designed to measure 

" number of c.c. of blood per minute cleared of urea by renal 
excretion ". No food for two hours previously ; collect urine 
over two periods of one hour. Estimate blood urea in nud- 
stage. 
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Renal Efficiency — Urea Clearance Test, continued. 

a. Maximum Clearance (Cm). — ^When excretion is more th^n 
2 c.c. per minnte ; — 

U 

Clearance = igrV 


•where U = •urine urea ; B = Blood urea in mgm. per 
cent : V = volume of urine in c.c. per minute. 

Average Normal . — 75 c.c. 

b. Standard Clearance (Cs). — ^When excretion is less than 
2 c.c. per minute : — 

U 

Clearance = bVV 


Average Normal . — 54 c.c. 

Calculation. — Result is expressed in percentage of normal 

average, e.g., Cs of 36 c.c. is expressed as ~ 66per 

cent of normal. Below 70 per cent indicates renal deficiency. 
Uraemia occurs below 5 and not above 10 per cent. Figures 
below normal may be due to : (i) Diminished blood-flow 
through Iddneys — e.g., heart disease ; (ii) Diminished renal v 
clearance — e.g., nephritis, alkalosis. 

Note. — Repetition of test in same subject gives considerable 
variations, and Addis’s modification is more reliable. 

ADDIS’S MODIFICATION.— Fluid diminished for 12 to 18 hours 
previously. No food in morning. Give 15 gm. urea in 100 c.c. 
water. Collect urine over three periods of one hour. Estimate ^ 
blood-urea at end of second hour. Calculate clearance on mean 
of second and three-hour specimens. 

Average Normal . — 72 c.c. Below 50 c.c. indicates renal 
deficiency. 


5 . Water Concentration Test (Volhard). — Dry diet for 24 hours 
•\^vith fluid total 400 c.c. Urine collected as passed. Total amount 
normally 300 to 750 c.c., not exceeding latter. Specific gravity 
from 1020 to 1030, one portion at least 1025. (Elimination Test 
(see below) is preferable.) 


6. Water Elimination Test (Yolhard). — No fluid overnight. Collect 
urine in morning. Then give 20 to 30 oz. of water. Collect 
urine in one, two, three, and four hours. Estimate volume, 
specific gravity, and urea. 

NORMAL. — (i) Fluid taken is excreted in 3 to 4 hours. (2) High 
urea in morning specimen; low after fluid (1002). •, 

ABNORMAL. — (i) Proportion of fluid only excreted in 3 to 4 
hours. (2) Specific gravity and urea about the same in all 
specimens. 'v 

This test avoids administration of urea. Is very valuable. 


7 . Phenolsulphonephthalein Test. — Subject drinks a glass of 
water and empties the bladder ; i c.c. of standard solution of 
dye injected into lumbar muscles. Bladder emptied again one and 
■two hours later. Amount of dye passed es'timated quantita'tively 
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with Duboscq colorimeter. Normally 70 per cent in two hours. 
Under 50 per cent is evidence of renal inef&ciency. None may 
appear. Efficiency also measured by time of appearance of dye : 
normally commences in 5 to 10 minutes, delay beyond 10 minutes 
is abnormal. Ureters may be catheterized. 

Difficulties arise from presence of blood, urinary pigments, and 
technique of estimation, but results satisfactory to many 
workers. 

8., Indigo-carmine Test. — Only employed in surgical conditions, 
for testing relative working of each kidney. Inject intravenously 
2 c.c. of 0-4 per cent solution. Blue urine should appear in 
7 minutes. 

9 . Plasma Globulin and Albumin. — ^Estimation of value in cedema 
{see Causes of CEdejia, p. 632). 


CHAPTER XCVI. 

CLASSIFICATION AND 

GENERAL CONSIDERATION OF NEPHRITIS. 


Classification. — Based on Volhard and Fahr, and on Elwyn. 

A . GLOMERULO-NEPHRITIS.— In/aHiMJafory . 

I. Acute. — 

a. Acute focal (Volhard). (Acute haemorrhagic nephritis.) 

b. Embolic foc^. 

c. Acute diffuse. (Acute parenchymatous nephritis.) 


See Course of Acute 
Glomerulo-Nephritis, 
p. 636. 


2. 


3 - 


Intermediate Stages . — 
b. Chronic active stage. 
a. Latent stage. Silent stage. 

Subacute and Subchronic Diffuse (Large white Iddney). — 

a. Subacute. Extra-capillary type (Volhard). 

b. Subchronic. Intra-capillary type. 

Chronic. — 

a. Secondary small white kidney. 

b. Primary small white kidney. 

B. NEPHROSIS : DEGENERATIVE TUBULAR NEPHRITIS.— 

Degenerative. 

a. Lipoid: (i) Cryptic; (ii) Toxic (syphilis). 

b. Toxaemia of pregnancy. 

c. Amyloid disease. 

d Necrotizing nephrosis (bichloride of mercury, etc.). 

C. NEPHROSCLEROSIS ; ARTERIOSCLEROTIC BRIGHT'S 

DISEASE (Chronic interstitial nephritis). — Vascular. 

Senile kidney. . 1. • 

Arteriosclerotic kidney. Kidney of benign hyper- 
tension. I I- j. 

Red granular contracted kidney. Kidney of malignant 

hypertension. 


a. 

b. 

c. 
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Nephritis — Classification, continued. 

Group A, glomerulo-nephritis, may also well be termed glomerul^ 
tubular nephritis, since the tubules show (secondary) changes 

all forms except acute focal. , , , i i .A 

The terms ' large ’ and ‘ small white kidney and red granular kidney ^ 
are here used to describe clinical groups and wthout intending W 
emphasize the colour found at autopsy. Redness or pallor is 
often mainly due to presence or absence of cardiac failure. 

The term ‘ chronic interstitial nephritis ’ is still in use, but misleading , 
it would also apply to advanced grades of chronic glomerulo- 
nephritis. 

For 'acute interstitial nephritis’, see p. 646. 


Summary of Characteristics. — 

A. GLOMERULO-NEPHRITIS.— 

Essential Symptom. — ^Haematuria. 

Pathogenesis. — Related to septic infections. 

Initial Lesion. — Inflammation of glomeruli. 

Secondary Lesions. — Degeneration of tubules (oedema). 
Inflammatory proliferation of Bowman's capsule. Vary- 
ing degree of small-cell infiltration of interstitial tissues, v 
Hypertrophy of unaffected nephrons.* 

Chronic Stages (varying with duration). — Atrophy of 
affected nephrons. Fibrosis and contraction. Vascular 
changes. 

Course. — Renal insufficiency : very variable. 

B. NEPHROS.IS.— 

Essential Symptom. — CEdema and gross albuminuria. 
Pathogenesis. — No relation to sepsis. Possibly toxic. 

Initial Lesion. — ^Degeneration of tubules. 

Chronic Stages. — Slight changes as in glomerulo-nephritis, 
or none. 

Course. — Recovery or secondary complications. 

C. NEPHROSCLEROSIS: ARTERIOSCLEROTIC BRIGHT'S 

DISEASE.— 

Essential Symptoms. — Cardiovascular. Hypertension. 
Pathogenesis. — Uncertain. 

Initial Lesion. — Degeneration of arterioles. 

Chronic Stages. — General atrophy, fibrosis, and contraction. 
Course. — Cardiovascular features and failure. 

Various Ssmonyms. — Confusion is caused by numerous terminologies 
in use. The following table gives certain synonyms used by \ 
various a,uthorities. Some of the principles on which recent 1 
classifications have been based are discussed subsequently. I 

ACUTE HiEMORRHAGIC ISTEPHRITIS.— ' 

Synonyms. — Acute non-embolic focal nephritis or glomerulo- 
nephritis. Acute parenchymatous nephritis.' Essential 
haematuria. (Not in Russell’s classification.) 


* Nephron = a glomerulus and its tubules. 
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ACUTE DIFFUSE GLOMERULO-NEPHRITIS.— 

Synonyms. — ^Acute diffuse nephritis or glomerulo-tubular 
nephritis. Acute nephritis. Acute parenchymatous nephritis. 
Nephritis acris, early stage (Russell).- 

SUBACUTE AND SUBCHRONIC GLOMERULO-NEPHRITIS.— 
Synonyms. — Subacute and subchronic glomerulo-tubular neph- 
ritis. Chronic parenchjmiatous nephritis. Large white 
kidney (excluding nephrosis). Hydrmmic nephritis. Nephri- 
tis acris, more chronic stages ; and partly nephritis mitis 
(Russell). 

SECONDARY SMALL WHITE KIDNEY.— 

Synonyms. — Chronic glomerulo-nephritis or chronic glomerulo- 
tubular nephritis. Chronic parenchymatous nephritis. 
Hydrsm^c, azotaemic, or mixed nephritis. Nephritis aciis, 
chronic stage, and nephritis repens. Types i and 2 (Russell). 

PRIMARY SMALL WHITE KIDNEY.— 

Synonyms. — Chronic diffuse glomerulo-nephritis. Bradford’s 
kidney. Azotaemic nephritis. Renal dysbiotrophy. Neph- 
ritis repens. Type 3 (Russell). 

NEPHROSIS.— 

Synonyms. — ^Degenerative tubular nephritis. Hydraemic or 
hydropigenous nephritis. Nephritis mitis (Russell). For- 
merly included under large white kidney and chronic paren- 
chymatous nephritis. 

ARTERIOSCLEROTIC KIDNEY.— 

Synonyms. — ^Essentiail hyperpiesis. Gull and Sutton’s arterio- 
capillary fibrosis. Chronic interstitial nephritis. Benign 
aateriolo-sclerosis (Fabr) . Primary ischaemic nephritis (Russell) . 

RED GRANULAR CONTRACTED KIDNEY.— 

Synonyms. — Chronic interstitiad nephritis. Mailignant arteriolo- 
sclerosis (Fahr). Ischaemic nephritis (Volhard). Azotaemic 
nephritis. Nephritis repens. Type 4 (Russell). 

Notes . — 

Acute Parenchymatous Nephritis. — Now subdivided clini- 
cally and pathologicaiUy into (a) acute haemorrhagic nephritis, 
and (6) acute diffuse glomerulo-nephritis. 

Chronic Parenchymatous Nephritis. — ^Now subdivided clini- 
cally and pathologically into («) nephro-sis, and {b) large white 
and secondaCry small white kidney (subacute, subchronic, and 
chronic glomerulo-tubular nephritis). 

Russell’s classification is based on post-mortem material, and 
is clinically incomplete. 

Pathological Changes and their Correlation with Clinical 
Symptoms and Types of Nephritis. — The three main types 
of tissue in the kidney are : (i) Glomeruli ; (2) Tubules ; (3) Blood- 
vessels and vascular structures. 

German investigators especially have attempted to correlate S3nm- 
ptoms and t^es of nephritis with pathological changes in the 
separate structures. 

i. GLOMERULI AND HiEMATURIA. — ^Haematuria in nephritis 
always comes from glomeruli (Loehlein, Fahr, and others), 

40 
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Types 


still passes to the afierent vessel supplying the relatdjl 
tubule, which thus remains unafiected. This form is 
acute focal glomerulo-nephritis or acute haemorrhagic 
nephritis ; formerly included in acute parenchymatous 
nephritis. (Also minor form, ‘embolic’,) 
b. Diffuse. — All glomeruli affected and all loops. Deficient 
blood-supply results in disease of the tubules. This form 
is acute diffuse glomerulo-nephritis or glomerulo-tubular 
nephritis ; formerly known as acute parenchymatous 
nephritis. 

Volhard believes : (i) The two types are entirely distinct ; 
(ii) Focal form is purely monosymptomatic, i.e., haematuria 
only, any oedema placing case in diffuse group ; (iii) Prognosis 
in focal form nearly always good, and in diffuse form bad. 

Strict differentiation of the two types is not universally accepted, 
but the general principles accord with clinical observations. 


of Nephritis in Relation to Pathological Changes, coniiimed. 
Glomerulitis is initial and essential lesion in all types classified as 
glomerulo-nephritis. Two types of glomeruUtis are separated 
a. Focal. — Only some glomeruli affected and only somd 
rtf nn affpoted elomerulus. Sufficient blood th-v*^ 


V 


2 . TUBULES AND (EDEMA.— 

а. Nephrosis. — Muller and Munk found cases of nephritis in 

which sole appreciable change was degeneration of tubules 
(assumed to be primary). Munk and Volhard showed 
that this change was associated with oedema, oedema 
being thus correlated with disease of tubules. ' Nephrosis ’ 
thus separated from former type of 'large white kidney'. 

б. Nephrotic Types and Stages. — Inflammation of capil- 

laries of tuft (i.e., glomerulitis) interferes with and 
diminishes blood in Qie efferent artery of tuft : this 
supplies corresponding tubule of the nephron. Degenera- 
tion of tubules of secondary origin may thus occur in 
glomerulo-nephritis, or in some cases it may be inflamma- 
tion of tubules. (Edema thus results : may be coincident 
with haematuria, but glomerulitis may considerably 
subside in course of progress and oedema thus come to 
exist without haematuria — viz,, nephrotic tvne or stao-p 
of glomerulo-nephritis. " ° 

(Edema in these types is mainly due to low plasma- 
protein following drain by albuminuria. It is not 
directly produced by disease of tubules. 

3. VASCULAR STRUCTURES.— Changes in the blood-vessels are 

associated with rise in blood-pressure. 


Correlation of Biochemical Changes with Clinical SvmntomB 
and Types of Nephritis (French Classification) .—Two tvnes 

f biochemical differences 
(Wid^ and Stress) ; (i Hydrasmic. or hydropigenous-character- 
ized by retenrion of chlonde; (2) Azotsemic— characterized by 
retention of nitrogen. uy 
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SUMMARY OF DIFFERENCES.— 

Hydramxc ' Axotamie 

1. (Edema . . . . Present . . . . Absent 

2. Cardiovascular 

changes . . . . Absent or slight Marked 

3. Albumin . . . . Marked . . . . Slight : may be absent 

4. Chlorides in urine Trace or absent Normal 

5. Urea concentration Normal . . .. Diminished 

6. Blood urea . . Normal . . . . Increased 

7. Ursemic symptoms Unusual . . Common 

8. Cholesterolaemia . . High . . , . Normal 

HYDRffiMIC TYPE. — Corresponds approximately to nephrosi.s and 

nephrotic stages of large white kidney and small white kidney. 

Theory. — R etention of chloride results in increase of chloride in 
plasma, then increase of fluid in blood for dilution, and oedema 
as result of hydrsmia. {See Causes of (Edema, p. 632.) 

AZOT.®MIC TYPE. — Corresponds approximately to red granular con- 
tracted kidney, and to late contracting stages of small white kidney. 

Theory. — ^R etention of nitrogenous waste products produces 
toxic action and uraemia. 

Difficulty arises from numerous mixed types, and alterations from 
one type to the other in a given case, e.g., in course of large white 
kidney. British, American, and German authorities in general 
do not accept French views on chlorides, but these lately have 
been skilfully developed and need careful consideration. 

British authorities have frequently used the two terms 'azotaemic' 
and ‘hydraemic’ on the criteria of the retention or non-retention of 
nitrogen respectively. This omits reference to sodium chloride, 
considered an essential feature by French workers. 


CHAPTER XCVII. 

RENAL INSUFFICIENCY AND URffilVIIA. 

RENAL INSUFFICIENCY. 

Structural damage to kidneys of a certain degree manifests itself 
by defects in renal secretion, which result in renal insufficiency. 

DEFECTS EXHIBITED BY.— 

1, Deficiency in Power of Concentration. — 

a. Affects every constituent of urine, normal or abnormal, 

e.g., glucose. 

b. A substance is affected in proportion to the degree in 

which it is normadly concentrated. 

Thus urea and cffioride are affected simultaneously, 
but urea being present in greater amount is earlier 
noticeable. 

2. Deficiency of Response to Increased Work. — ^E.g., test 

doses of urea or water. 
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Renal Insufficiency, continued. ' 

RESULTS.— 

1. AccuTttuiation in body oi urea and end-products of meta- 

bolism. w'' 

2. Interference with hydrogen-ion concentration of bloods 

producing acidosis or alkalosis. j ' 

3. Urine gradually reaches a fixed composition, corresponding 

to maximum powers of kidney. In last stages before renal 
failure, specific gravity is about 1010 (isotonic with serum) 
and cannot artificially be made to vary. 

Acidosis. — ^End-products of metabolism are commonly acid. 
Retention causes increased hydrogen-ion concentration of 
blood — i.e., acidosis — ^resulting in : fall of COg in alveolar 
air, and diminished absoiption of oxygen into blood. Dyspnoea 
hence occurs. 

Alkalosis. — Results if end-products of metabolism are 
alkaline. Alkali reserve rises. Blood calcium falls. Pro- 
duces twitching and other symptoms. 

Uremia. Manifestation of renal failure in excessive renal 
insufficiency. 

RISE IN BLOOD UREA. — Develops in t ' 

1. OsoAKic ^NAL Disease. — May occur in any form : acute 

or chronic nephritis, amyloid kidney, tuberculous, cystic, 
or calculous kidneys; hydronephrosis; anuria from 
calculi, etc., or following operations on the urinary system. 
Not in pure nephrosis. 

2. Diminished Blood-flow' through the Kidneys.— -As in 

cardiac failure; blood urea may rise to 100 mem. per 
cent, but not appreciably above. ® ^ 

3. AUvAlosis.— Mode unknoivn, possibly inhibits renal activity ■ 

may be no organic renal disease. Blood urea may rise 
to 400 mgm. per cent or more. ^ 

UIWEIttlA. 

A group of symptoms associated with failun^ nf -c i.* 
usually but not invariably with rise of Wood urea FrJmpri 
to result from organic diseasrofthr 

symptoms can occur in absence of such dSas7 ’ ^“^^®^^“Si«shable 
It IS now- recognized that the clinical oicture 
consists of several groups of svrnntem^ 1 nr»mia 

wiiich may coexist or overlap. ^ one of wWch^riJ*^ different factors, 
circle producing others of the factors ^ vicious 

manifestation. Knowledge is incomplke b?t advandSg ^ 

^ (provisional).^ 

AND OTHER NITROGENOUS ^^^A 

Chrome urainia does not occur witb PRODUCTS. — 



VRJEMIA 


629 


retention exists without uraEmia (but rarely for long 'above 
150 mgm, per cent) — e.g., in cardiac failure, blood-urea 
may rise to 100 mgm. per cent, or slightly above, but by 
itsdf is not associated with chronic urajmia ; (c) Uicemia 
(but not chronic uraemia) occurs without urea retention ; 
(d) Complete anuria produces different S3nnptoms {see 
p. 612). 

Retention is not a complete explanation, but is a factor. 

2. CEREBRAL OEDEMA. — Productive of acute convulsive ziramia 

occurring in nephritis -with oedema. Exciting factor is rapid 
rise of blood-pressure above previous level. Is a form of 
hypertensive encephalopathy. Manifestations : headache, con- 
vulsions, amaurosis, coma ; may be vomiting. Blood-urea not 
necessarily raised : but is so if chronic uramia also present. 

3. CEREBRAL VASCULAR SPASM. — Cause of transient pareses 

associated with arteriosclerosis, acting by cerebral ischEemia : 
Volhard’s chronic pseiido~ur/smia. Exciting cause is rapid rise 
of blood-pressure above previous level. Is a form of 'hyper- 
tensive encephalopathy’. 

4. DISTURBANCE OF HYDROGEN-ION CONCENTRATION 

AND OSMOTIC PRESSURE OF BLOOD.— Are known to 
occur in renal deficiency, either acidsmia (whence dyspnoea 
and respiratory S3miptoms of uraemia) or alkalaemia (whence 
low calcium content and twitching). Factors are complex (see 
Alkalosis). 

ADDITIONAL FACTORS.— 

Anmmia . — ^Haemoglobin is a buffer in maintaining pH of blood 
constant. 

Blood Calcium. — ^I f diminished, aids twitching and tetanic 
symptoms. 

Alkalosis. — ^May produce symptoms indistinguishable from 
chronic uraemia in absence of nephritis, i.e., 'pre-renal 
urismia' (Langdon-Brown), or act as additional factor, or 
may injure kidney and produce vicious circle. 

Disturbed Metabolism. — Influence of many substances 
unknown, e.g., rise of blood cholesterol, variations of blood 
chloride, presence of trimethylamine. 

Hypertensive Encephalopathy (Fishberg). — Hypertensive 
cerebral attacks. Term applied to cerebral manifestations in 
an attack of hypertension, viz., rapid rise of blood-pressure 
above previous level. Includes : (i) Cerebral cedema in 

glomerulo-nephritis ; {2) Cerebral spasm in arteriosclerosis ; 
(3) Encephalopathy in acute lead poisoning ; (4) Eclampsia. 

Types of Uraemia. — 

2 I. ACUTE CONVULSIVE UREMIA. — Syjionyms: Volhard’s acute 
pseudo-uraemia. Hypertensive encephalopathy. 

2. CHRONIC (TRUE) URiEMIA. 

3. PSEUDO-URiEMIA. — Synonyms: Volhard's chronic pseudo- 

uraemia. H3rpertensive encephalopathy. 

4. LATENT UREMIA. — Synonyms: Asthenic uraemia. Ascoli’s 

urinaemia. 


G 30 DISEASES OF THE KIDNEY AND URINARY TRACT 


Ursmiai, coniinued. 

1. Acute Convulsive Ursemia. — 

OCCURS IN.— Acute diffuse glomerulo-nephritis 

glomerulo-nephritis. viz,, in oedematous stages. Nephrosis. No , 
in acute hasmorrhagic nephritis. In chronic uraemia, 

convulsive may also occur. j u j ‘ 

SYMPTOMS. — Entirely cerebral. May be vomiting and brady- 

cnrclisL* 

Epileptiform Convulsions. — Onset (i) abrupt, or (ii) precei^d 
by headache and restlessness. Fits usually general, resemble 
epilepsy (cry rare), and may recur rapidly. Unconsciousness 
invariable during general convulsion r also usually in inter- 
vals when recurrent, but may be incomplete. Temperature 
usually low, but may rise. 

Amaurosis. — May follow convulsions, viz. blindness, wthout 
retinal changes or with albuminuric retinitis. 

Coma. — ^M ay follow convulsions. 

Blood Urea. — Usually but not always raised : rarely over 
loo mgm. per cent, (Cardiac weakness is a factor.) 

Blood-pressure. — Raised temporarily at time of attack but 
not necessarily permanently. 

Blood Cholesterol. — High. (Relation doubtful.) 

Course and Prognosis. — ^Prognosis grave. May be fatal 
during convulsions or coma following. Recovery not 
uncommon in acute nephritis and nephrosis, but rare in 
chronic forms and w'hen associated with chronic uraemia. 

MORBID ANATOMY. — Brain bulky. Cerebrospmal fluid under 
pressure. 

TREATMENT.— 

Sweating. — Induced by hot packs and hot-air baths. (Temper- 
ature 120° F. for 15 minutes : watch pulse.) 

Blood-letting, — Remove about 20 oz. (unless definite anasmia) : 
saline lo oz. may be injected. 

Morphia Injection. 

Magnesium Sulphate, — By mouth. If fits recur, either (a) 
Intramuscular, 25 per cent solution, 0*2 c.c. per kilo weight ; 
or (h) Intravenous, 2 per cent solution, i c.c. per kiln (3 c.c. 
per minute) ; or intravenous injection of 40 c.c. of 30 per 
cent sodium chloride may be substituted. 

LU.MBAR Puncture (if headache severe). — ^Withdraw fluid very 

of medulla • ”sk of impaction 

Other measures include : — 

Saline Enemata. 

For Acidjemia. — Alkalis by mouth or 
sod. bicarb. 2 per cent, 200 to 400 c.c. ; 

2. Chronic Uramia (True Uraraia).— 

ONSET .°®P^'ritisjvith blood urea over 150 mgm. 

ONSET. Generally insidious. Headache, vomiting twitchinv of 
musd«, ^acss.,^, to,omnia. Rettaitfe. 


intravenously, viz., ^ 
effect transient. 
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SYMPTOMS. — Three principal groups : usually coexist. Cerebral 
symptoms almost invariably present before death. 

1. Cerebral.— (a) Headache, early and often severe; lack of 

concenteation. (b) Numbness and tingling of fingers, 
(c) Twitching of muscles, (d) Cramps in muscles, especially 
calves, (e) Itching of skin, (f) Persistent insomnia; 
may continue until death with few other symptoms, 
(g) Transient and local paralyses ; any form of hemiplegia 
or monoplegia may occur. 

2. Gastro-intestinal. — ^Vomiting (may be uncontrollable), 

nausea, and hiccup. Constipation or diarrhoea. Vomit- 
ing sometimes only follows food and is mistaken for 
dyspepsia, 

3. Respiratory. — Dyspnoea. Breathing noisy. May be con- 

tinuous, or nocturnal, or — 

Cheyne-Stokes Respiration. — ^With coma is of grave 
prognosis. In alveolar air, COg falls to 3 per cent 
or under, instead of normal 5 per cent. 

Symptoms of Acute Convulsive lJR.ffiMiA. — May be added 
(if oedema also present) : viz., epileptiform convulsions, 
amaurosis. 

Coma. — Usually terminates other s}Tnptoms. Gradual or rapid 
onset. Tongue furred. Breath heavy. Pupils contracted. 
Knee-jerks increased. Temperature subnormal. May last 
several days, rarely longer. 

Acute Mania. — ^May occur without warning. Usually ends 
in coma. 

Delusional Insanity (‘folie brightique’). — ^Nephritis often 
unsuspected, found at autopsy. 

Blood Urea. — Over 150 mgm. per cent. 

Blood-pressure. — ^High. 

Blood Cholesterol. — 120 to 300 mgm. per cent. 

Blood Calcium. — May fall to 6 mgm. per cent. 

Wasting. — M.s.y be masked by oedema. 

Temperature. — Subnormal. 

Skin. — K deposit of urea may form {'urea frost*). Rare. 
COURSE AND PROGNOSIS.— Always serious. May be 

1, Temporary improvement. Symptoms in milder grades may 

continue for days or weeks ('pre-coma'), and then improve. 

2, Coma : always fatal. 

3, Terminal infections and exudations : e.g., pericarditis, pleurisy. 

Rarely peritonitis, meningitis. 

SUMMARY OF SYMPTOMS IN CHRONIC URAEMIA.— 

Early Stage. — Headache. Sleeplessness. Nausea and vomit- 
ing. Tingling of fingers. Slight tivitching of muscles. 
Cramps in calves. Breath heavy. Tongue furred. Pupils 
contracted. 

Progressing. — Severe vomiting. Paroxysmal dyspnoea. 
Various paralyses. 

Late Stage. — Cheyne-Stokes breathing. Epileptiform con- 
vulsions. Death in coma. 

DIAGNOSIS.— (See Coma, p. 3 M ) 
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Chronic Uramia, continued. 

TREATMENT.— Of little avail. In early stage 
Blood-letting and Injection of Saline. 

Morphia. — ^For restlessness, insomnia, or delirium. Also for 
Rectal Saline and Glucose. — Saline aperients (avoid 
diarrhoeal i 

For Twitchings, — Inject calcium (treat as tetany) . Trinitrinum.' 
if blood-pressure high. 

Coma. — Treatment useless : try blood-letting. 

3 . Pseudo-Vramia. — Associated with arteriosclerosis and high blood- 

pressure {see Hypertensive Encephalopathy). Attributed to 
cerebral vascular spasm causing transient cerebral ischamia. 
Local and transient paralyses : any form of hemiplegia or mono- 
plegia. May last only a few minutes to a few hours and recovery 
be complete. Often recurs. Blood urea not always raised. 
Treatment : Venesection. Definite cerebral hsemorrhage is liable 
to occur. 

4 . Latent Uramia. — {See p. 612.) 


CHAPTER XCVin. 

CAUSES OF <EDEMA. 

CEdema in Nephritis.— 

Acute nephritis; (2) Subacute, subcbronic, and 

l4) Cardiac failure 

Amount of Protein in CEdema Fluids.— 

Acute nephritis oedema 
Nephrosis oedema . , * ] 

Chronic nephritis oedema, nephrotic types 
Chrome nephritis transudates ^ 

Cardiac oedema 

5°‘‘ 'api'toicsi ' 


Per cent 
. 1-0 

0*1 


0’03 to 0*05 
0-5 

5 to 7 (i.e., as 
in plasma) 


ot capillary endotheUnm°^a)“‘cau!!^ Permeability 

osmotic pressure of the nlnlmo ^ pressure ; (3) Colloid 

constituents of blood en <inH ( 4 ) Effect of other 

cells. water ; (5) Changes in ■ tissue 

1 


1 . 


» V*// XLi WOdUC 

jarj' ENDOTHELIUM.— Capil- 

Impermeable to ^teins, permeable to water ; {b) 
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Permeability to Proteins occurs in : (a) Dilatation and 
injury to capillaries {not easily separable), acute inflamma- 
tion (inflammato^ oedema), back pressure ; {b} Urticaria ; 
(c) Histamine poisoning ; {d) Snake-bite. 

OEDEMA WITH High Protein Content ok Fluid occurs in : 
(a) Acute nephritis ; (b) Cardiac oedema (fairly high) ; 

(Edema with Low Protein Content. — (a) Cannot be due to 
increased capillary permeability, as this normally is free 
in the case of water ; (6) Must be associated with normal 
capillary walls, as protein does not escape. Includes 
nephrosis, nephrotic types of glomertilo-ncphritis, cardiac 
oedema [partly). Must depend on other factors. 

2. CAPILLARY PRESSURE. — ^Tends to cause transudation of 

fluid into tissues. Normally is about 150 mm. H» 0 . Rises 
rapidly with venous stasis — ^i e., cardiac failure — but not with 
raised arterial blood-pressure. Cardiac weakness thus influences 
oedema ; also dilates capillaries, increasing protein permeability. 

3. COLLOID OSMOTIC PRESSURE OF PLASMA PROTEINS.— 

These proteins consist of fibrinogen (not concerned in oedema), 
globulin, and albumin. Globulin and albumin tend to retain 
fluid in vessels or absorb it from tissues by action of their 
osmotic pressure. Thus act contrary to capillary pressure. 

Serum (or Plasma) Globulin. — Amount ; about 2-7 per 
cent. Total colloid osmotic pressure : about 4 mm. Hg. 
Large molecule : does not diffuse readily : little excreted 
in nephritis : regenerated rapidly after loss in haimorrhage. 
Thus has slight influence only on oedema. 

Serum (or Plasma) Albumin. — Amount : about 4*3 per 
cent. Total colloid osmotic pressure : about 30 mm. Hg. 
Sole function is to prevent loss of fluid from vessels : no 
nutrient action. Smaller molecule than globulin ; diffuses 
more readily. Forms 85 to 90 per cent of urinary protein : 
regenerated slowly. Powerful influence on oedema. 

Total Plasma Proteins. — A bout 7 per cent. 

(Edema and Reduction of Plasma Proteins.-— 

(Edema usually occurs if: Total plasma protein falls to 
5’5 per cent ; Plasma albumin falls to 2-5 per cent. 
Reduction of plasma protein occurs in : [a) Malnutrition — 
deficient intake ; [b) Hsemorrhage — ^protein removal ; 
(c) Massive ascites — ^protein escapes into fluid ; (d) 

. Chronic nephritis with marked albuminuria. 

Reduction of Plasma Albumin and Chronic Renal 
(Edema. — Reduction of plasma albumin is important 
factor in chronic renal oedema, e.g., nephrosis, and nephrotic 
types. Reduction results from loss by gross albuminuria, 
which precedes oedema. Man of 70 kilo has 140 gm. 
plasma albumin : can lose daily in urine 15 gm. or up to 
25 gm. or more : hence rapid variation in plasma protein. 
Globulin is less affected, and may (rarely) increase. 
Chronic renal oedema is absent when albuminuria is slight. 
jVo/e. — ^Plasma protein is often further reduced by 
customary low protein diet and by vomiting. 
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Factors governing Transudation and Absorption of Fluids, cmtmued. 

Epstein’s High Protein Diet.— Object is to increase plasma 
protein ; often effective in reducing oedema, especially if 
level of protein only slightly below critical pomt. t 

Epstein believed that the albumin m nephritis i^ 
abnormal and easily excreted by kidneys : probably? 


Albumin. — ^N ot 


incorrect* 

Relation between (Edema and Plasma 
always parallel. Thus, oedema may disappear suddenly 
without alteration in plasma protein. Hence must be 
other factors concerned. . 

Note. — Osmotic pressure of colloids is 500 to 000 mm. 
H-O. Capillary pressure is estimated at about 
150 mm. H .0 (not exact). If this is correct, other 
factors must make up the balance. 

4. EFFECT OF OTHER CONSTITUENTS OF BLOOD.— Influence 
of these much disputed. 

Retention of Water. — Against influence is urged : (a) 

Blood volume not increased in nephritis ; (i) Rapid fluctua- 
tions in daily volume of urine ; (c) Intravenous saline 
injections do not cause oedema (normally) ; [d) Calculous 
anuria does not cause oedema. Water retention is not 
accepted as a factor, except possibly in acute nephritis. 

Retention of Sodium Chloride. — Excretion greatly dimin- 
ished in chronic nephritis ivith oedema. Administration 
of sodium chloride increases oedema when present. 

Widal’s Theory. — Renal defect prevents excretion of 
chloride, which accumulates in body. Fluid retained 
in blood to dilute chloride. Hydraemic state results, 
and water and salt are excreted into tissues. 

Objections advanced to Widal's theory : [a) Chloride 
is retained in pneumonia and nephrosclerosis with- 
out oedema ; (6) Plasma chloride not invariably 
increased in chronic renal oedema; (c) Plasma 
chloride raised in calculous anuria, but no oedema ; 
(d) Blood volume not increased in renal oedema. 

Sail-free Diet. — ^Planned to counteract retention. Ad- 
mittedly sometimes reduces oedema. 

Causes of Retention of Chloride. — («) In nephrosclerosis 
— ^part of general renal inability to excrete ; (6) In 
renal oedema — due to ‘pre-renal’ deviation of chloride 
into oedema fluid ; (c) In pneumonia — 'pre-renal' 
deviation by deposition in skin and elsewhere. 

Aofe. Sodium ion is of importance. Thus sodium 
bromide and bicarbonate also cause retention of water 
while potassium salts do not. 

5. CH.\NGES IN 'nSSUE CELLS, — ^Now believed that tissue cells 
have altered affinity for water as result of or associated with 
altered salt metabolism, especially as to sodium ions, the 
pnma^* factor being same as cause of renal lesion. The 
retention of sodium chloride and its action as a factor in pro- 
duction of oedema is thus ‘pre-renal’. ^ 
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CBdomai in Acute Hepliritis end its Cause. — ^No reduction exists 
in plasma proteins, CEdema fluid contains i per cent protein. 
CEdema not extreme, may develop and subside rapidly ; may 
precede albuminuria. Theories as to its cause : (i) Acute 
nephritis is an acute toxic capillaritis affecting not only glomeruli 
but general capillpies : resulting moderate increase in per- 
meability to proteins, and hence oedema. (2) Spasm of capil- 
laries raising pressure in them. {3) Altered 'pre-renal' sodium 
chloride metabolism. (4) Retention of fluids from general insuffi- 
ciency of secretion (see above). 

Causes of CEdema in Various Diseases. 


Disease 


Profeut 
tn fluid 


Per Cent 


Acute nephritis 


i-o 


Chronic diffuse j 
nephritis . . [ 
Nephrosis . . j 
Ditto, transudates 
1 . Nephrosclerosis. . 
Cardiac failure . . 


0*1 

0-03 

0-5 


Malnutrition . . 
Cirrhosis of liver 
with gross ascites 
Inflammatory 
oedema 
Urticaria 
Histamine injec- 
tion 


5 to 7* 


Cause 


Increased capillary permeability to proteins: 
from toxic capillaritis. Altered sodium 
metabolism 

Fall m plasma albumin : from albuminuria 
(cardiac weakness also in contracted types). 
Altered sodium metabolism 

When present, due to cardiac failure 
Increased capillary permeability to proteins ; 
from venous pressure dilating capillaries. 
Also Injury from 0 ^ deprivation 
Fall in plasma albumin 
Fall in plasma albumin ; drained into ascitic 
fluid from increased pressure 


Increased capillary permeability to proteins: 
toxic 


Note ; Vitamins : influence at present obscure. 

Variations of GSdexaa in Course of Nephritis. — May be • — 

1. ACUTE STAGE. — (Edema present and moderate ; due to capil- 

lary permeability. 

2. SUBACUTE OR CHRONIC STAGE.— CEdema present and 

gross ; due to low plasma protein (oedema maj' disappear from 
unknoivn factors, possibly sodium chloride). 

3. CHRONIC STAGE, LATER. — Plasma protein may rise : cause 

«■ unknown, possibly lessened albuminuria : oedema may dis- 

appear. 

4. CHRONIC STAGE, ADVANCED.— (Edema may occur from 

I cardiac weakness. 

'Treatment of Renal (Edema. — (Note: Applies to endema in Iwge 
and small %vhite kidney (subacute to chronic glomenilo-nephritis) 
and in nephrosis. For oedema of acute nephritis, see p. 645, 
CEdema in late stages is treated as in cardiac failure.) 
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Treatment of Renal CEdema, coniinued. 

^^^ESSN'rDiET.-Airas at raising plasma protein (and redncing. 
cholesterol). Only applicable if blood urea low. Is undoubt 1 
edly effective in reducing oedema in certain cases . somey 
authorities ascribe this to diuretic action of the urea formed ,■ 
from protein and not to increase of plasma protein. 

Basis. — (i) High protein diet ; (2) Little fat ; (3) Minimum 

of salt. X 1. X. 

Details of Diet. — Protein 120 to 240 gm. ; fat 20 to 40 gm. , 
carbohydrates 150 to 300 gm. Articles ; lean ham and 
veal, whites of eggs, bread, potatoes, butter, lentil^ 
peas, beans, rice, oatmeal, jam, honey, fruit, slummed 
milk, coffee, tea, and cocoa. Fluid : 1200 to 1500 c.c. 
Mole. — Diet as above usually modified : («) Protein not more 
than 1-5 gm. per kilo body weight ; (6) More fat given. 
Qidema may subside rapidly. 

Sai-t-free Diet. — ^S tart with milk. Add bread, eggs, rabbit, 
carrot. No salt allowed. (Diet not longer than three weeks.) 
Saet-poor Diet. — N o salt at meals or in cooking. Some 
restriction advisable in any renal oedema. 

FLUID. — Not to be unduly restricted : about 2J- pints daily. 
BOWELS. — One or two loose motions daily ; avoid purging. Salts 
preferable. Pulv. jalapie co. often irritates. 

SWEATING. — Encouraged by hot packs or hot-air bath (120® to 
140® F. : 15 to 20 minutes) : watch pulse. 

DIURETICS. — Many in use : most lose effect in few days. Urea : 
30 to 50 gm. daily. Theocin sodium acetate : gr. 2 to 5 t.d.s. 
Others : diuretin (gr. 15 to 20 t.d.s.) ; caffein citrate. Mercurial 
diuretics are of less efficiency, and dangerous. 

DRAINAGE. — ^From leg, by Southey's tubes or multiple incisions. 

Strict asepsis important owing to sodden tissues. 
DECAPSULATION. — Recovery from osdema and albuminuria is 
recorded : but relation of cases to nephrosis uncertain. Decap- 
sulation contra-indicated in contracted kidneys. 

CHAPTER XCIX. 

GENERAL COURSE AND PROGNOSIS OP 
GLOMERULO-NEPHRITIS. 

I. ACUTE GLOMERULO-NEPHRITIS (FOCAL AND 

DIFFUSE). 

^iart™p° 63^7)*^-~^^ attack, following courses may be pursued^ 

1. Recovery complete. 

2. Latent stage. Silent stage. 

P™- 

4 Continuous rapid progress to fatkl end. In diffuse form only. 
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2» Latent Stage. — ^Approximately 50 per cent. Termina- 
tions ; (o) About 10 per cent fin^y recover ; (6) 5 to ro 
per cent, fairly rapid fatal termination (few years) ; (c) 30 
to 35 per cent, long latent course. 

, Chronic Active Stage. — Approximately 10 per cent. 
Continuous Progress to Death. — ^From to to 20 per cent- 
Duration. — ^Few days to several months. 

Termination. — (o) Acute convulsive urtfmia ; (&) (Edema, 
effusions into serous sacs, cardiac failure ; (c) Terminal 
infections, e.g., pneumonia, pericarditis. 

Special Features Influencing ^ognosis at Onset. — 

1. CEdema, Heemaiuria, and Albuminuria- — Severity affects 

prognosis, but recovery may occur with any degree. 

2. Cotivulsions.- — ^At onset not specially seiions. 

3. Rise of Blood-pressure. — ^No prognostic value in first attack. 

4. Plasma Protein. — ^If this commences to fall, majority 

usually pass into chronic active stage. 

Summary. — Recovery finally complete : 30 per cent. Latent 
period lengthy ; 30 per cent. Fatal termination within few 
years ; 20 per cent. Rapid fatal termination : 20 per cent. 

Acute Hsemorrhagic Nephritis., — 

SUBSEQUENT PROGRESS.— 

1. Recovery Complete. — ^In 75 per cent. 

2. Latent Stage. — ^In 25 per cent. 

Termination. — (a) Complete recovery in 20 per cent ; (6) 
Prolonged latent stage in 5 per cent — very rarely passes 
to chronic nephritis. 

(See also Silent Stage, p. 637.) 

II. SUBACUTE AND SUBCHBONIC DIFFUSE 
GLONtEBULO-NEPHItlTlS. 

bnset. — From acnte attack progressing through, chronic active stage. 
(Course. — 

1. SUBACUTE TYPE.— Typical ‘large white kidney' (excluding 

nephrosis) . Course progressively downward without remissions. 
Always fatal. 

2. SUBCHRONIC TYPE.— Partial intermissions, variations in 

oedema, and some apparent improvement inay occur, but no 
period of good health. Vety rarely, passes to latent stage. 
With removal of definite septic focus, e.g., tonsils, recovery is 
reported occasionally. Otherwise always fatal. 

III. CHRONIC GLOMERULO-NEFHBITIS. 

Onset. — May be: — 

1. ACUTE ATTACK. — ^Progressing through latent stage to second- 

ary small white kidney', 

2. INSIDIOUS. — ^Progresses to either 'primary' or seconds^ v 

white kidney'. No record of acute attack. Uncertain n (a) 
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Chronic Glomerulo-nephritis — Onset, continueA. 

no Lte attack! or (t) sUoat stage. Ca^-W^’S'vS 
obscurest onset, attributed to causative factor of less seventy 

though irrecoverable. 

General Course . — {See Secondary and Primary Small Whi 
Kidney.) Termination, always fatal. The longer 
the greater the degree of contraction of kidney, i.e,, of nepm 
sclerosis and associated symptoms. • 

No/e.— Intermediate forms occur beriveen all types described, froi. 
acute haimorrhagic nephritis to primary small white kidney. 


CHAPTER C. 


ACUTE HiEMORRHAGIO NEPHRITIS. 

{Acute Focal Glamerulo-nephritis.) 

A condition characterized clinically by profuse haematuria, anc 
pathologically by pure glomerulitis, without usual symptoms oi 
course of nephritis. Onset generally directly connected with inflam- 
mation in or around upper air-passages and neck. Common, 
Synonyms, — Acute focal (non-embolic) glomerulo-nephritis. Essen 
tial hasmaturia. {See p. 624.) 

Etiology. — Commonest in children and young adults. No age \ 
immune. Sexes equal. 


nZorbid Anatomy. — 

MACROSCOPIC. — No obvious change. 

HISTOLOGY. — Some glomeruli only affected : in these son ,• 
capillaiy loops (not all) of tuft are necrosed. Blood in capsula 
space. Tubules unchanged or slight necrosis. Some foci r. 
round cells near affected glomeruli. Changes are essentialhV 
glomerular, similar to embolic focal nephritis but no emboli. 

Pathogenesis. — 

1. RELATION TO SEPSIS. — Onset in at least 75 per cent (in 
children) directly related to frank septic (streptococcic) infections 
in upper air-passages and neighbourhood, especially tonsillitis 
otitis media, cervical adenitis. Relationship closer and degree 
of sepsis greater than in diffuse nephritis. Less definite in 
adults. Effect ascribed either to {a) emboli of streptococci 
in loops— no evidence, or (6) toxic effects— probable. 

Acute Infections, e.g., scarlet fever, influenza, glandulit’^r 
fever, pneumonia, are also associated. 
a. RELATION TO ACUTE DIFFUSE NEPHRITIS.-Disputed 
, Pure hajinorrhagic nephritis is characterized clinically by eross 
haematuria, no mdema or rise of blood-pressure, and by hS ■ 
percentage of rapid complete recovery. Cases also^occu 
with evidence of retention of fluid (rapid gain in weigS) or S 
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slight cedema or slight rise of pressure ; these appear much 
closer to hoemorrhagic (focal) than to diffuse nephritis and 
suggest intermediate forms. Vblhard considers the two types 
are unconnected, and asserts that slight rise of pressure and 
any suggestion of oedema indicates diffuse nephritis and pro- 
gnosis correspondingly more serious. Risk is not immediate, 
but of slow development of chronic nephritis (small white 
kidney) ; with any recognizable oedema possibility of this 
course must be admitted, and although recovery may appear 
complete (and remain so for long period) guarded ultimate 
prognosis must be given, as clinical records are still uncertain. 
Each such case must be considered separately. 

3. RELATION TO HEMORRHAGIC DIATHESIS.— Observations 
of other haemorrhages scanty. Purpura of bladder occasionally 
noted (Kidd). May account for some cases without throat 
infection. 

Hereditavy and familial type exists: some intermediate between 
nephritis and haematuria (Hurst). 

Symptoms. — 

THROAT INFLAMMATION. — Tonsillitis or cervical adenitis 
especially in children. 

ONSET. — Sudden profuse haematuria. Usually one to two weeks 
after throat subsides : no constitutional symptoms except lassitude. 
Occasionally during throat inflammation, when there is often 
increased headache and pyrexia and abdominal discomfort. 

No pallor. No osdema. No pain. No retinal or cardiovascu- 
• lar changes. No biochemical changes. May be epistaxis. 

• URINE, — Bright red blood. No gross s^iment. In early stages, 
V there may be cellular and granular casts, scanty and ixansient. 
Occasionally oliguria. 

BLOOD. — ^Leucoc^es often 10.000 to 12,000 ; mainly polymorphs, 
*' ■ but occasionally lymphocytosis. 

Course and Prognosis. — {See also Pathogenesis above, and, 
f' General Course and Prognosis of Glomerulo-Nerhritis, 

p. 636.) Divisible into three groups : — 

1. RECOVERY COMPLETE. — Blood disappears rapidly ; macro- 

scopically in 3 to 4 days ; octasion^y lasts 3 to 4 weeks 
(tonsillectomy may be advisable). About 75 per cent. 
Albuminuria rarely persists for some weeks. 

2, L.\TENT STAGE {see p. 638). — About 20 per cent. Whence 

ultimately complete recovery (may be recurrences of hsmaturia) . 
LONG LATENT STAGE. — Gradually forma small group ^yith 
ill healtix, persistence of definite albumin and blood, and possibly 
low urea concentration, and slight increase of blood urea and 
blood-pressure. These may drift into nephritis in course of 
years. 

SILENT STAGE. — See Course of Acute Glomerulo-Nephritis, 
p. 637. 

X Diagnosis. — In adults without sepsis, from surgical hasmaturia. 

T Treatment. — Simple. Preferably rest in bed until no albumin or red 
roHs in urine. Septic tonsils and foci must be removed. 

41 
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Embolic Focal Glomerulo-nephritis. 

In subacute bacterial endocarditis. Due to emboli of cocci blocking 
capillary loops. Histology otheinvise as in non-embolic type. 
Hajmaturia often microscopic only. No other renal manifestations. 


CHAPTER Cl. 

ACUTE DIFFUSE NEPHRITIS. 

Acute inflammation of the kidneys, characterized pathologically by 
changes principally in the glomeruli and to a less extent in the tubules, 
and clinically by albuminuria, hamaturia, oedema, and rise of blood- 
pressure. Not common. 

Synonyms, — Acute diffuse glomerulo-tubular nephritis or glomerulo- 
nephritis. Acute parenchymatous nephritis. {See p. 625.) 

Etiology. — 

1. INFECTIONS. — Heemolytic streptococcal infections present in 60 

to 80 per cent of all cases. Infections of tonsils, neighbouring 
• glands, upjper air-passages, and sinuses predominate, especially 
acute tonsillitis, scarlet fever, otitis media. Also boils and 
skin infections. Influenza. Pneumonia and other specific fevers 
less common. Dental sepsis : relation uncertain and not 
obvious. Syphilis causes acute nephrosis. Alcohol : not 
causative as single factor. 

Note i, — Nephritis is directly due to action of organisms or 
toxins. The original infection, e.g., tonsillitis, is frequently 
not of great severity and may have attracted little attention. 
Note 2. — Urine and blood are sterile even in acute nephritis 
directly following infections ; exceptions very rare. Associa- 
tion of nephritis and rheumatic fever is very rare. 

2. COLD. — Chill is an important exciting factor. 

3. PREGNANCY. — Eclamptic and toxsmic kidneys have special 

characteristics, not here referred to. 

Less common : — 

4. TOXIC AGENTS. — Drugs such as turpentine, potassium chlorate, 

cantharides, carbolic acid. Experimentally : certain bacterial 
toxins ; also vinylamine. 

5. SKIN LESIONS. — Besides boils and carbuncles, chronic skin 

conditions, erj'themata, etc., are occasionally associated with 
nephritis. 

6. EPIDEMIC NEPHRITIS.— Sees p. 646. 

Morbid Anatomy 

MACROSCOPIC. — Kidneys large, deep red, capsule strips easily, 
leiu’ing marbled surface and prominent stellate vessels. 

On Section.— -Marked congestion. Cortex swollen. Glomeruli 
often prominent. Differentiation of cortex and medulla 
di.stinct. Pyramids deep red. Changes may be slight. 
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HISTOLOGY.— 

1. Glomeruli. — All glomeruli and all loops affected ; loops 

swollen and cells increased. Blood in some capsular spaces. 
Later, capsule swells, cells proliferate ; forms crescent 
bodies and adhesions to glomeruli, 

2. Tubules. — Early : little affected, some cloudy swelling ; 

contain blood and casts. Later ; degeneration and 
desquamation of epithelium ; in places, masses of various 
cells and casts. 

3. Interstitial Tissues. — Inflammatory exudate : blood cells 

or small round cells. Vessels dilated. 

Symptoms, — 

MODE OF 'ONSET. — Variable. In children, and followng chill, 
often rapid ; in specific fevers insidious. Typical symptoms 
commoner in children ; in adults often slight malaise with severe 
urinary changes. 

SYMPTOMS AT ONSET.— (i) Headache; (2) Puffincss of eyes 
and face, and of ankles ; (3) Nausea and vomiting ; (4) Urine 
diminished and altered. General malaise. Constipation. Tem- 
■lerature loi^-ios® ; in adults may be apyrexial. Complexion 
pasty ; skin dry ; tongue furred ; pulse not specially rapid. May 
be rigors or, in children, convulsions. Dyspnoea occasionally in 
adults. Pain in back and loins. 

CONDITION DEVELOPED.— 

Facies. — Pallor (but blood may show little change). Soft 
tissues swollen, but may not pit. 

(Edema. — Chiefly affects subcutaneous and loose areolar tissues, 
especially eyelids and ankles ; sacrum and scrotum common. 
May be universal. Pleural and peritoneal exudations and 
oedema of lungs occur, but not so frequently as in cardiac 
dropsy. 

Blood-pressure. — ^Raised ; varies mth severity. In adult, 
may be 160 systolic, or rarely 180 mm. Less in children. 
Attributed to cerebral oedema or to toxic action on nervous 
system. Increase especially with convulsions. 

Fundi. — No retinal changes except dilated veins and rarely a 
few hsemorrhages. (In pregnancy may be retinitis.) 

Urine. — 

Sterile. 

Quantity. — Scanty. Often a few ounces daily. 

Colour. — Deep or smoky (blood). 

Specific Gravity. — 1025 to 1035. 

Albumin. — ^Large quantity. 

■ Urea. — ^Percentage may be high. 

Deposit. — Blood-cells, red and white; hyaline, granular, 
epithelial, and blood casts ; much ddbris. 

Chlorides. — Trace only. 

Blood Urea. — Increased ; varies with severity. Cholesterol 
normal. 

Urea Excretion. — Daily total diminished. 
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Acute Diffuse Nephritis, cotUtnued. 

Progress. — Outlook always serious. 

IN FAVOURABLE CASES. — (Recovery or to latent stage.) Im- 
provement may commence after few days or in one to two weeks.' 
Duration to recovery or to latent stage often 4 to 6 months or 
more. Increase in amount of urine, excretion of urea and 
chlorides, diminution of oedema, and fall in blood urea (and often 
of blood-pressure) usually run parallel ; polyuria often marked. 

IN UNFAVOURABLE CASES. — S3nnptoms increase : oedema, 
vomiting, and often convulsions. May be continuous progressive 
increase in sjunptoms, and death in a few weeks (or days), or in 
3 to 4 months ; or may be partial intermissions. 

Apparent general improvement and diminution of oedema may 
occur in course of several months although renal affection is 
advancing : blood urea must be watched. 

BLOOD-PRESSURE. — Increase at onset is no guide in prognosis. 

CEDEMA AND ALBUMINURIA. — Severity affects prognosis, but 
recovery may occur -with any degree. 

CONVULSIONS. — Recovery frequently occurs. At onset in chil- 
dren are not specially serious. 

SEROUS EFFUSIONS. — Serious complication. 

‘SILENT STAGE’. — See General Course of Acute Glomerulo- 
nephritis, p. 637. 

Termination. — (Figures given are provisional.) {See also General 
Course and Prognosis of Glomerulo-Nephritis, p. 636.) 

1. DEATH. — From uraemia, extension of oedema, cardiac failure, 

secondary infections, and complications. Occurs as : (a) Direct 
progress from onset : about 10 to 20 per cent. (6) Progressing 
through chronic active stage and large white ladney : about 
10 per cent (in adults). 

2. RECOVERY, COMPLETE. — Either: (o) Direct from acute 

attack : about 20 per cent, (b) Through latent stage of varying 
duration : about 10 per cent. 

3. LATENT STAGE*. — Apparent recovery in 50 per cent, progress- 

ing to ; (a) Final recovery : 10 per cent, (b) Chronic nephritis — 
small white kidney : 40 per cent. 

COMPLICATIONS. — Pericarditis, pneumonia, pleurisy. 

Note. — Apparent recoverj*^ (complete recovery and latent stage) occurs 
in about 70 per cent : of these, final recovery in 30 per cent, and 
nephritis subsequently in 40 per cent. (Acute hasmorrhagic 
nephritis is not included.) 

Diagnosis. — Usually simple. Difficulties arising are mainly due to 
not examining urine : symptoms may thus suggest anaemia, 
acute gastritis (vomiting), various cerebral conditions (headache 
and vomiting). Symptoms may be very slight in adults — a puffi- 
noss of the eyes noticed by friends — even with marked albuminuria.' ' 

OTHER FORMS OF ALBUMINURIA causing difficulty 

1. Febrile albuminuria is not necessarily acute nephritis. 

2. Passive congestion of Iddneys or renal infarct in heart disease, 

3. Acute exacerbation in chronic nephritis. Cardiovascular 

and ocular changes present. 

Acute hajmorrhagic nephritis. 



ACUTE DIFFUSE NEPHRITIS 645 


Treatment. — Indications: (i) Rest kidneys by; (a) Dieting; (6) 
Utilization of skin and bowels for excretion. (2) Treat symptoms. 
(3) Remove any septic focus (not in acute stage). Heart must 
be carefully watched : stimulants and glucose if weak. 

, GENERAL HYGIENE. — Keep patient in bed until condition has 
disappeared, at onset between blankets and clad in flannel. 

DIET.— 

At Onset. — Preliminary ‘starvation’ period, few days up to 
7 or 10 days, dependwg on progress : fluid, fruit-juice, and 
sugar only. Then milk, sugar, bread and butter in increasing 
amounts. 

Progress. — Add carbohydrates and starches. Thicken milk 
with arrowroot ; then gruel and arrowroot, and fruit. Avoid 
meat extracts. No alcohol. Increase of diet to be gradual, 
especially wth meat, changes being guided by the urine as 
well as by symptoms, if with lapse of time more food is 
necessary though cedema persists, give salt-free diet {see 
Causes of CEdema, p. 634). 

Order op Additions to Diet. — Farinaceous food ; bread and 
butter. Eggs. Fish and vegetables. Chicken. Meat. 

FLUID. — For 3 to 5 days fluid scanty, then give fluid freely but 
not in excess ; for adult 3 pints, for child i^ pints. Alkaline 
drinks, such as lemonade and potus imperialis (acid potassium 
tartrate lemon-juice 3SS, S3nrup gss, water to a pint). If 
necessitated by vomiting, give fluid by bowel. If oedema severe, 
avoid unnecessary amount but do not stint fluid. 

EXCRETION BY SKIN. — Sweating encouraged by hydrotherapy 
daily hot pack, or hot-air bath (firstbath not exceeding 120“ to 140® 
F., never exceeding 170°) ; duration 15 to 20 minutes; watch 
pulse and stop on weakening : sweating is assisted by hot drinks. 
Pilocarpine increases sweating but risk of bronchorrhoea. 

Promotion of sweating often difficult, especially in dry skin of 
uraemia. 

EXCRETION BY BOWELS. — ^Must be open regularly but not 
freely purged. Give morning saline : sulphate of magnesium 
( 3 j or more in little fluid) ; for children, fluid magnesia. Pulvis 
jalapae co. (3ss for adult man) or pulvis elaterinae co. also good, 
but may cause' diarrhoea. 

DIURETICS. — No drug directly controls kidney changes or influ- 
ences albuminuria. As diuretics, digitalis or strophanthus may 
be used tu/ien acute symptoms have cleared and blood-pressure not 
high, e.g., Guy’s pill. Strong diuretics are contra-indicated. 

SPECIAL SYMPTOMS.— 

High Blood-pressure. — Venesection. 

Vomiting. — Often troublesome. Ice to suck. Tinct. iodi (n\j 
in water 3 ss, hourly), or dilute hydrocyanic acid (IH.iij, t.d.s.). 
Restrict food. Fluid by rectum. 

CEdema. — ^Pleural exudate and ascites (rarely) may need 
removal, if causing symptoms from pressure. {See p. 635.) 

Convulsions and Uremia. — See p. 630. 

Anuria. — ^Decapsulation occasionally successful. 

Anemia. — ^After acute symptoms have subsided, give non. 
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Acute Diffuse Nephritis — ^Treatment, continued- 

ALKALI TREATMENT.— Commence with pot. cit., pot. bicarb., 
sod. cit., sod. bicarb., aa gr. 15, t.d.s. : increasing to 600 to 900 
gr. daily. Alkali reserve to be watched as alkalosis may develop. 
Good results claimed ; not yet confirmed. 

CONVALESCENCE.— Avoid chills. Give tonics. Keep bowels 
open. Moderate diet. 


OTHER FORMS OF ACUTE NEPHRITIS. 

1 . Acute Epidemic Nephritis. — ^A few definite epidemics are 

recorded. Onset is nearly always preceded by tonsillitis. Sym- 
ptoms typical, with cedema. Complete recovery almost invariable, 
with no sequelae. 

2 . War Nephritis. — Acute nephritis began to afiect large numbers 

among the troops in France in March, 19 1 5. and remained 
prevalent until the end of the War. It was almost, but not 
entirely, confined to troops in the front line. 

The general condition resembled civilian nephritis except for the 
constancy of marked dyspnma, and the frequency of respiratory 
symptoms. 

Progress was usually rapid and favourable. QEdema and albumin- 
uria generally diminished rapidly, accompanied by well-marked 
diuresis, fall in blood-pressure and body weight, and rise in per- 
centage of bsemoglobin in the blood. Disease tended to be 
considerably milder than civilian nephritis. Immediate mor- 
tality about 4 per cent. 

After-history of cases still being studied. Indication of higher 
incidence of chronic nephritis. 

3 . Acute Interstitial Nephritis. — ^A true inflammatory reaction of 

the kidney due to acute infection with organisms, usually strepto- 
cocci. No relation to chronic interstitial nephritis. Often 
associated •with streptococcal tonsillitis or pharyngitis : occa- 
sionally with septicaemia. Usually initially unilateral, right side, 
but left may follow. Commoner in females. 

MORBID ANATOMY. — Kidney enlarged, soft and engorged. Micro- 
scopically: numerous foci ofl5Tnphocytes(‘ round cells'). Glomeruli 
and tubules intact but may be invaded by inflammatory foci. 

SYAIPTOMS. — Onset ; sudden. Pyrexia ; rigors, rapid pulse. 
Pain and rigidity in loin. IGdney often palpable. No oedema. 

Urine. — Variable, much or no blood. May bo anuria. Usually 
sterile; rarely cocci identical with throat cultures. 

DIAGNOSIS. — From appendicitis and perinephric abscess. 

TREATMENT. — Fomentations locally. If anuria, decapsulation or 
nephrotomy. 

PROGNOSIS. — Good, unless sepsis elsewhere. No subsequent 
nephritis. 
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CHAPTER CII. 

SUBACUTE AND SUBCHRONIC GLOMERULO- 
NEPHRITIS. 

[Large White Kidney, excluding Nephrosis.) 

Synonyms. — Chronic parenchymatous nephritis. Hydraemic neph- 
ritis. [See p. 625.) 

T3rpes. — Two in number : — 

1. SUBACUTE: 'EXTRACAPILLARY' TYPE,— -Duration ; 3 

months to i year. (Typical ‘large white kidney’.) 

2. SUBCHRONIC: 'INTRACAPILLARY* TYPE.— Duration : 6 

months to 3 years or more. Some contraction occurs (depending 
on duration) with associated characters. The most chronic 
types merge into ‘secondary small white kidney’. 

I. SUBACUTE TYPE : < EXTBACAPZLLARY >. 
EUology. — 

1. Sequel of acute nephritis. 

2. Insidious onset. 

AGE. — Especially children and young adults. 

Morbid Anatomy of ZCidney. — 

MACROSCOPIC. — ^Large kidney (6 to g 02. each). Capsule thin, 
strips readily. Surface smoo^ and pale. Stellate veins injected. 
On Section. — Cortex swollen and opaque yellowish-white. 
Demarcation distinct. Pyramids usually congested. 
HISTOLOGY.— 

Glomeruli. — ^Moderately enlarged. Many bloodless. Endo- 
thelial proliferation and leucocytic infiltration. Hyaline 
degeneration of some loops. 

Capsule. — ^Thickened. Adhesions to tuft frequent. Epithelial 
proliferation common. ‘Crescent’ bodies composed of cells 
and fibrin in some capsular spaces : may block efferent 
tubule. (Fahr's extracapillary iyq>e.) 

Tubules. — Changes prominent. Epithelium desquamated ; 
hyaline and granular degeneration. Tubules in places dis- 
tended with masses of such cells ; in other places empty and 
collapsed. 

Interstitial Tissue and Arteries. — CEdematous. Infiltration 
with leucocytes and round cells. 

Symptoms. — 

MODE OF ONSET. — ^Acute diffuse nephritis of varying severity. 
Initial symptoms partly improve : hsematuria may cease : oedema 
persists. 

CHIEF SYMPTOMS AND SIGNS.— . 

I. (Edema. — ^Early, marked, and obstinate. Earliest in face 
(in morning) and feet. May be general, involving serous 
membranes. Ascites very common. 
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Subacute Glomerulo-nephritis — Symptoms, continued. 

2. Gastro-intestinal Symptoms. — ^Nausea; anorexia; vomit- 

ing (may be serious) ; more rarely diarrhoea. 

3. Pallor, Weakness, and Wasting, — ^Last may be masked 

by oedema. May be true an$mia, but haemoglobin often 
unexpectedly high. 

4. Headache. 

5. Tongue : furred. Breath : foul. Pyrexia ; rarely exceeds 

101° in absence of complications. 

URINE.— 

Specific Gravity. — 1020 to 1035. 

Colour. — Turbid Avith urates, or smoky ivith blood. 
Quantity. — ^Reduced (20 to 25 oz.). Varies with extent of 
oedema. Varies also with vomiting, purging, and treatment. 
Albumin. — Abundant. Frequently i per cent. 

Deposit. — Caists of various sizes and kinds — ^hyaline, granular, 
epithelial, and fatty ; leucocytes, often numerous ; may be 
red cells. 

Various Characteristics. — 

BLOOD-PRESSURE. — ^May be raised. May vary rapidly. 
HiEMATURIA. — Present or absent. 

CHLORIDES. — ^Urine ; greatly diminished. Blood : variable. 
BLOOD PROTEIN. — ^Low. Cholesterol : normal. 

BLOOD UREA. — Often normal. May rise. 

RENAL EFFICIENCY TESTS. — Often are normal. May be 
deficiency. 

RETINAL CHANGES. — Neuro-retinitis. 

‘ Nephrotic Type of Gloxnerulo-nephritis’. — In the absence of 
hsematuria, raised blood-pressure, etc., the condition temporarily 
simulates nephrosis. 

Diagnosis. — ^From: — 

C- 4 .RDIAC OEDEMA. — G£dema general. Casts. No general signs 
of failing heart. Cholesterol normal. May be difficult. 
NEPHROSIS. — Differentiated by haunaturia, blood-pressure, etc. 
In absence of these — viz., in ‘nephrotic type of glomerulo- 
nephritis’ — diagnosis by history of acute nephritis or hscmaturia, 
and by normal cholesterol. 

SMALL WHITE KIDNEY (nephrotic stage). — ^By short duration. 

Prognosis. — ^With established diagnosis, prognosis is hopeless : 
duration three months to one year. No intervals of good health. 
Apparent recoveries are in reality : (i) Nephrosis ; (2) Nephrotic 
type of small white kidney, 'witJx temporary improvement. 

Mode of Death and Complications. — 

1. Acute convulsive uraemia. 

2. General anasarca and cardiac failure. 

3. Pneumonia, pleurisy, and pericarditis. 

Treatment. — ^As for acute ncpliritis and oedema (see p. 635). Otljcr- 
wise symptomatic. Septic foci to be treated. 
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II. SUBCBRONZC TYPE: > INTRACAPILLARY >. 

Principal differences only from subacute type are noted here. 

Morbid Anatoiby of Kidney. — ^As in subacute type with following 
. differences : — 

MACROSCOPIC, — Kidney about normal size or enlarged 

On Section, — ^Demarcation indistinct. Opaque lipoid may be 
visible in cortex 

HISTOLOGY.— 

Glomeruli, — Greatly enlarged, with many cells : many loops 
hyaline. Some glomeruli collapsed, (Fahr's intracapillary 
type,) 

Capsule. — Changes slighter: proliferation not marked. No 
crescents. 

Tubules. — ^Less distended, but lipoid degeneration frequent. 

Interstitial Tissue. — ^Diffuse irregular fibrous tissue infil- 
tration. 

Vessels. — Arteriosclerosis of recognizable degree. May be 
some cardiac hypertrophy. 

Symptomatology. — 

MODE OF ONSET. — Acute diffuse nephritis : often of mild severity. 

CEDEMA. — Severe characteristically, but may vary rapidly and 
disappear. In later stages blood protein may rise to normal 
and oedema is cardiac and not renal. 

URINE. — ^Amount variable, related to variations in oedema. (Albu- 
min abundant). 

BLOOD-PRESSURE. — Raised and continues to rise. 

RENAL DEFICIENCY. — ^Definite, shown by various tests (blood 
urea, etc.), 

RETINAL CHANGES. — ^Neuro-retinitis, macular star. 

Course and Prognosis. — Partial intermissions, variations in cedema, 
and some apparent improvement may occur, but no period of good 
health. Always fatal. Very rarely, passes into latent stage. 
Terminations as in subacute type but urasmia commoner. Dura- 
tion ; six months to two years, or rarely three years. 


CHAPTER cm. 

CHRONIC GLOMERULO-NEPRRITIS : 
SECONDARY SMALL WHITE SIDNEY. 

' Synonyms. — See p. 625. 

This type is of great importance owing to onset being frequently 
insidious and obscure (long latent stage or silent stage), slightn^s of 
manifestations over a period of years, variable progressive and inter- 
mittent course, and final fatal termination. Includes many clinical 
cases of ‘chronic nephritis'. Not uncommon. 
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Chronic Glomerulo-nephritis, continued. 

Possibly commences from a toxaemia involving kidney but with 
renal changes completely clinically ‘silent’ though progressive: in 
time reaches degree of a ‘latent stage’ : and subsequently degree of 
nephritic manifestations. Rarely traceable to definite attack of acute 
nephritis. 

Relation to Acute Focal GlomeruUtis (acute haemorrhagic nephritis). — 
It has been suggested that small white kidney (both secondary Md 
primary) is end-result of initial attack of acute focal glomerulitis 
with long 'silent', 'latent’, and subsequent stages. Basis of theory ; 
(o) Fibrosis is coarsely reticular, i.e., focal, as opposed to a diffuse 
distribution ; (6) Some glomeruli show no inflammation and are 

hypertrophied. Clinical after-history in focal glomerulitis proves 
total recovery in high percentage, and does not support this, but 
it is still undecided. 

Morbid Anatomy of Kidney. — {Note. — ^Degree of contraction and 
of vascular changes varies willi duration. Following description 
applies to a prolonged course.) 

MACROSCOPIC. — ^liidney small (ij^to 3 oz. each in extreme cases), 
and granular. Pale or mottled. Capsule thick and adherent. 

On Section. — Tough. Cortex reduced, pale and opaque. 
Demarcation indistinct. Fat in hilus appears increased. 

Note on Colour. — ^Is not invariably ‘white’ — e.g., with 
cardiac failure may be congested. 

HISTOLOGY.-- 

Glomeruli. — ^Many small, atrophied, and hyalinized completely 
or partly. Surviving glomeruli hypertrophied. 

Capsules. — ^May be proliferated. Remains of crescent bodies 
hyalinized or organized. Adhesions to glomerulus. 

Tubules. — ^Many entirely destroyed and replaced by fibrous 
tissue. Others (glomeruli still acting) dilated ; often in 
groups or 'islands' (appearing as 'granules’ macroscopically). 
Cells absent, or hyaline or with lipoid. Lumen contains 
casts, cells, blood. 

Arteries. — ^Intima of small arteries thickened and fatty. 
Elastic layer proliferated. Media hypertrophied. Afferent 
arteries to obliterated glomeruli hyaline. 

Interstitial Tissue. — ^Greatly increased. Irregular network 
surrounding islands of hypertrophied tubules. Lipoid in 
foam cells. 

GENERAL PROGRESS. — (i) Continued destruction of glomeruli ; 
(2) Progressive arterial change. 

Ago at Onset. — ^May be first recognized at any age from childhood 
to adult life. 

Symptomatology. — ^Thrcc stages can be described : — ' 

I. STAGE OF LATENXY AND RECURRENCE.— From initial 
recognition or acute attack, clinical recovery either apparently 
complete or nearly complete or in ‘latent stage’. Pallor and 
fatiuuabilily may remain or grnthially develop. Blood-pressure 
and renal tests normal. Albuminuria persists or temporarily 
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absent. In absence of definite attack causing recognition, 
fatigue gradually attracts attention and albumin may be found 
on routine examination. This stage is characterized by attacks, 
with apparently normal health in intervals. 

Recurrences of Nephritis. — ^Mild or severe. Duration : 
days or weeks. 

CEdema. — ^Variable: (o) Absent for years, or (b) present for 
periods, and may be severe. Later resembling nephrosis, 

i.e., 'nephrotic type’ (blood protein low). 

Urine. — ^Albuminuria and caste. Granges slight except in 
attacks. 

Retinal Changes. — ^Absent. 

Progress. — Gradual, Evidences of advance at first absent. 

Development of slight renal insufficiency and increased 

blood-pressure during attacks, but yielding to treatment. 

Later also in intervals. 

Duration. — ^May be lo years or more. 

2. STAGE OF RELATIVE RENAL INSUFFICIENCY.— Pallor. 

puffiness, headache, and fatigue becoming noticeable. In this 
stage, health is not completely regained in intervals betrveen 
recurrences. 

Recurrences and Exacerbations more noticeable. 

CEdema. — Either {a) absent, or (6) severe, 'nephrotic type’, 
with some hypercholesterolxmia; blood protein low. May 
be convulsions. 

Blooo-pressure. — ^Persistently raised and slowly rising; 
little affected by treatment. 

Blood Urea. — Rising ; may temporarily return to normal. 

Urea Elimination Tests. — ^May reach normal, but deficiency 
commencing. 

Retinal Changes. — ^Neuro-retinitis and macular star (lipoid 
exudate) developing. 

Duration. — ^Two to 5 or up to 10 years. 

Death. — ^May occur from : (i) Acute convulsive uraemia ; 

(2) Cardiac failure. 

3, STAGE OF ABSOLUTE RENAL INSUFFICIENCY.— Sym- 

ptoms progress rapidly : puffiness, headache, dim vision, 
passing to symptoms of uraemia, e.g., vomiting and wasting. 
In this stage, failure is continuously progressive. 

Blood-pressure. — Rising rapidly, may exceed 280 mm. 
systolic and 180 diastolic ; may fall before death. Cardiac 
h3T)ertrophy. 

Blood Urea. — Rises to enormous figures. 

Urea Elimination Tests. — ^Increasing deficiency. 

Urine. — Quantity usually increased, especially nocturnal. 
Polyuria : lower with oedema. Albumin and casts present : 
variable amount. May be hsmaturia. 

CEdema, — ^May be : (a) Absent (blood protein rising termin- 
ally) ; (6) Cardiac ; (c) Nephrotic (unusual). 

AN.EMIA. — Often severe ; colour index may be high, or low 
if hsemorrhages. 
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Chronic Glomerulo-nephritis — Symptomatology, continued. 

Retinal Changes. — ^Neuro-retinitis and macular star. 

Duration. — ^F ew months. 

Death. — From : (i) True chronic uraemia ; (2) Cerebral and 
other haemorrhages ; (3) Cardiac failure. 

Prognosis. — ^Invariably fatal. E:qpectation of life difficult to assess 
in early stages. Fatal ■within 2 years of retinal changes. Last 
stage rapid. 

Diagnosis. — From other groups of nephritis, mhy depend on previous 
history. 

1. IN STAGES OF LATENCY AND RELATIVE INSUFFI- 

CIENCY. — From large ■white kidney and nephrosis. 

2. IN STAGE OF ABSOLUTE INSUFFICIENCY.—From nephro- 

sclerosis, viz,, arteriosclerosis and red granulair kidneys. Usually 
by younger age, previous history, and ansemia. End stages may 
be inseparable clinically. 

Treatment. — As for oedema, acute nephritis, and nephrosclerosis, 
depending on symptoms. Otherwise symptomatic. General 
routine and diet should not be too strict in intervals. 


CHAPTER CIV. 

CHRONIC GLOMERUIiO-NEPHRITIS : PRIMARY 
SIVZALL WHITE KIDNEY. 

{Chronic Glomerulo-tubular Nephritis.) 

A group in which symptoms and pathological changes of the terminal 
stage of secondary small ■white kidney suddenly appear without 
previous ill-health or nephritic history. Uncertain if; [a) Primary 
degeneration of kidney, i.e., renal dysbiotrophy (familial cases arc 
knouTi) ; or {b) Sequel of an unrecognized previous progressive 
nephritis, through a 'silent stage’. Both groups may exist. Usually 
young adults, 18 to 30 years of age. but may be in infancy. (For 
pathogenesis, see Secondary Small White Kidney.) 

Synonyms. — See p. 625. 

niorbid Anatomy, Symptoms, and Ronal Efficiency. — As in last 
stages and most advanced grades of secondary small white kidney. 
Congenital deformities not uncommon. 

Onset. — Headache, nausea, vomiting ; wasting, weakness, and often 
anaimia, AH may be of great severity. Failure of vision and ‘ 
advanced retinal changes. Uraimia may occur as initial symptom. 

Cardiovascular Changes. — Usually marked from onset of symptoms • 
cardiac hj-pertrophy, small hard arteries, blood-pressure raised 
and may exceed 300 mm. Hg. Occasionally less severe. 

Note . — A group exists in which blood-pressure is normal. 
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Progress. — Rapid. Duration : few months to few weeks, or even 
few days. Death in uraemia or haemorrhage, cerebral or elsewhere. 
Note I. — ^Headache, vomiting, and retinitis may closely simulate 
cerebral tumour. 

Note 2. — In renal infantilism, similar conditions may occur rarely. 


CHAPTER CV. 

NEPHROSIS. 

[Lipoid Nephrosis. Degenerative Tubular Nephritis. 
Hydramic or Hydropigenous Nephritis.) 

A condition characterized pathologically by changes confined to 
non-inflammatory degenerative lesions of the renal tubules, and 
chnically by oedema, albuminuria, fall in plasma proteins, and h3^er- 
cholesterolaemia, with absence of hsematuria, of cardiovascular changes, 
and of decreased renal function, and by tendency to recovery. 
Synonyms, — See p, 625. 

Types of STephrosis. — 

1. TRUE CHRONIC OR LIPOID NEPHROSIS (Volhard),— 

(a) Cryptic ; (6) Toxic (syphilis). 

Lipoid. — (Cholesterol.) Doubly refractile, exhibiting bright 
Maltese cross under polarizing microscope. Only occurs in 
nephrosis, nephrotic forms of glomerulo-nephritis, amyloid 
disease, and rarely in arteriosclerotic Bright's disease. 
Deposition of lipoid is an incident connected with hyper- 
cholesterolemia, and is not a distinguishing characteristic 
of nephrosis. 

2. PREGNANCY NEPHROSIS. 

3. AMYLOID DISEASE. — From syphilis, tuberculosis, chronic 

suppuration. [See p. 664.) 

4. ACUTE NEPHROSIS. — ^May occur in diphtheria, typhoid, etc. ; 

little clinical importance. 

5. NECROTIZING NEPHROSIS. — ^From bichloride of mercury. 

Tubules only affected, but differs clinically in ; anuria, blood 
urea raised, oedema usually absent. 

Note. — ^This chapter refers solely to true chronic non-syphilitic 
nephrosis. 

morbid Anatomy. — 

KIDNEYS.— 

Macroscopic. — Kidneys large and pale. Capsule strips readily. 
Smooth surface. Stellate veins marked. 

On Section. — Surface appears wet. Cortex wide and yellow, 
contrasts with brown-red pyramids. Yellow streaks and 
spots (lipoid) in cortex. 


654 DISEASES OF THE lODNEY AND URINARY TRACT 


Nephrosis — ^Morbid Anatomy, continued. 

Histology, — 

Tubules. — Especially proximal convoluted tubules and 
descending loop of Henle. Cells swollen, with lipoid and 
hyaline degeneration ; may be areas of regeneration, viz., 
flat epithelioid cells with dark nuclei. Lumen dilated 
with desquamated cells and granular protein precipitate. 
Changes patchy and other tubules little affected. 
Glomeruli. — Normal. May be slight cellular swelling. 
Interstitial Tissue. — Deposits of lipoid in foam cells. Some 
round-cell infiltration. 

Vessels. — Normal. 

ATHEROMATOSIS of descending aorta and mitral valve. 

Other organs normal. 

Recognition of Nephrosis. — 

MULLER. — ^Applied term to kidney with sole change of degenera- 
tion of tubules. 

MUNK ; VOLHARD. — Connected such pathology with oedema, 
absence of hsematuria, and deposits of lipoid. 

EPSTEIN. — Found plasma proteins diminished. 

Theories of Pathogenesis. — Principal views : — 

1. A PRIMARY METABOLIC DISTURBANCE.— An unknown 

cause, extra-renal and non-renal, alters lipoids and plasma 
proteins, which become excretable. Tubules injured by their 
excretion or by same unknown cause. But there is no evidence 
of alteration of proteins, etc. 

2. INCREASED GLOMERULAR PERMEABILITY.— Permits 

albumin and lipoid to pass, which is reabsorbed by and thus 
injures tubules, but not irrecoverably. 

3. A PRIMARY TUBULAR DEGENERATION.— This allows 

passage of albumin. 

.}. MILD GLOMERULO-NEPHRITIS.— Changes in glomeruli sub- 
siding and in tubules persisting. A ' burnt-out’ glomerulo- 
tubular nephritis. (Aschoff.) Not generally accepted. 

5. HYPOTHYROIDISM. — Based on low basal metabolic rate and 
tolerance to thyroxin. (Epstein.) 

QiDEMA. — Attributed to diminished osmotic pressure of plasma 
proteins ounng to loss by albuminuria — probable cause ; may 
be other obscure pre-rcnal factors. Is not directly due to tubular 
lesions. Qidema fluid contains very little protein. (See Causes 
OE GEdema, p. 632.) 

NOTE. — Lipoid disturbance and hypercholesterolrcmia in other 
diseases — e.g., diabetes, Niemann-Pick’s disease, and lipoid histio- 
cytosis — affect other organs. 

Syndrome is worthy of distinction provisionally from other forms 
of nephritis owing to frequent recovery. 

Etiology. — 

AGE. — Usually children and young adults. Rare over 30. 

SEX. — Equal in male and female. 
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PREDISPOSING CAUSES. — Usually none. Indefinite relation to 
chill and catarrh of upper air-passages, but no tendency to 
tonsillitis. 

Symptoms. — 

MODE OF ONSET. — ^Insidious frequently ; oedema first attracts 
attention. Occasionally rapid. Sometimes malaise and nausea 
precede oedema. 

POSITIVE CHARACTERISTICS. — Gross cedeuta ; and serous efiu- 
sions. Albuminuria. Oliguria. Urinary sediment containing 
lipoid (polarizing microscope). Renal efficiency tests and blood 
urea normal. Decreased protein and increased cholesterol con- 
tent of blood. Decreased basal metabolic rate. Increased toler- 
ance to thyroxin. 

NEGATIVE (ABSENT) CHARACTERISTICS.— Hsematuria. High 
blood-pressure. Cardiac hypertrophy. Retinal changes. True 
uraemia. 

CONSIDERATION OF SYMPTOMS.— 

CEdema. — Often extreme. Either generalized or asymmetrical. 
May persist unchanged for months and then rapidly dis- 
appear, irrespective of treatment. 

Serous Effusions. — Ascites and hydrothorax common. Often 
•pseudo-chylous' from cholesterol (1*5 to 5 mgrm. percent). 

Pallor. — ^No true anaemia. 

URAiMIA. — ^There may be convulsions, i.e., acute convulsive 
uraemia (usually recovery), but not true chronic uraemia. 

URINE.— 

Albuminuria. — ^Large amounts : may be 1 to 5 or 6 per cent. 
Little globulin. 

Oliguria. — ^Under 30 oz. Specific gravity loco to 1040. 

H.fflMATOBiA. — Characteristic absence on repeated examination. 

Deposit. — Casts characteristically absent, may be few hyaline. 
Leucocytes scanty. Red cells completely absent, or very 
few. Doubly refractile Itpatd particles present, as droplets 
or casts. 

Urea Clearance Test. — ^N ormal. 

Water Elimination Test. — Reduced excretion of \vater. 

BLOOD. — Volwne : normal. Chlorides : vary with oedema and 
diuresis : high, normal, or somewhat decreased. Calcium : falls 
to 7-9 mgm. : never tetany. Acid-base balance ; normal. Sedi- 
mentation rate : increased. 

Blood Urea. — ^N ormal. 

Protein. — ^Reduced greatly. Albumin, 2 per cent or less 
(normal 4). Globulin normal or slightly increased, 2-5 to 
3 per cent. Albumin to globulin ratio reduced : i to 2 
(normally 2 to i). 

Cholesterol. — Enormous increase. Lipaemia : from 300 to 
800 mgm. per cent, or more (normal 150 to 220 mgm.). 
Explanation unknown : may be abnormal metabolism from 
tissues broken down in malnutrition. 

BASAL METABOLIC RATE. — Metabolism diminished. Thyroid 
tolerated, in large doses, as in all oedema. 
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Nephrosis, continued. 

Course. — Chronic, with or without remissions ; oedema may persist 
unaltered by treatment. Recovery usually after w'eeks or months. 

Fatal Terminations. — fi) Complications, often simulating pneumq- 
coccal peritonitis. (2) Glomerular nephritis develops and renal 
failure (rare). (3) Convulsive urajmia. (4) Cardiac failure. 

Diagnosis. — Clinical syndrome of nephrosis is also produced in 
nephrotic stages of large and small white kidney. In these, 
note : (i) Hajmaturia present at onset or during course ; (2) 
Length of. history ; (3) Hypertension. Differentiation may be 
impossible : many cases simulating nephrosis finally prove to be 
nephritis. 

In amyloid disease and other forms of nephrosis : causal condition 
present. 

Treatment. As for oedema {see p. 635) . Special measures : high 

protein and salt-poor diet ; fat-poor if cholesterol high ; thyroid ; 
decapsulation of kidney. 


CHAPTER CVI. 

NEPHROSCLEROSIS. 

{Renal Arteriosclcn-osis. Arteriosclerotic Bright's Disease. Chronic 
Interstitial Nephritis.) 

A clinical and pathological group characterized by vascular changes 
in the kidneys with concomitant parenchymatous changes, and by 
high blood-pressure. Cardiovascular symptoms marked. Urajmia 
and cerebral haemorrhage common. 

The group described here does not include secondary or primary 
small white kidney. In the terminal stages the clinical state and 
morbid anatomj' of these may be indistinguishable from nephro- 
sclerosis, but the earlier stages of secondary small white kidney are 
different, and agree in general with origin as a glomerulo-tubular 
nephritis. 

SENILE KIDNEY {Senile Arteriosclerosis ). — Generally included 
as chronic interstitial nephritis, but clinically unimportant and 
pathologically different. Occurs in aged persons as part of 
generalized senile arteriosclerosis. 

Monniu Anatomy. — 

Kidneys . — 

.Macroscopic : Small or normal size. Capsule thickened and 
adherent. 

Histology; Monckeberg's fatty degeneration of media of 
ren.al vessels. Moderate degenerative changes and 
increase of fibrous tissue. 

Vessels throughout the Body.— Show similar arteriosclerotic 
changes. 

Symi-ioms.— No renal .symptoms or renal inefficiency. Blood- 
prossure not raised. Albuminuria slight or absent. 
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Groups of Nophrosolorosis. — Two princip.il groups: — 

1. ARTERIOSCLEROTIC KIDNEY.— Kidney of benign hyper- 

tension. 

2. RED GR.\RULAR CONTRACTED KIDNEY.— Kidney of 

ni.-tlignant liypcrlciision. 

Pathogenesis. — 

ARTERIOSCLEROTIC KIDNEY.— Early stages identical with 
hypcrpiesia (jcv Es.si:.\tial Hypehtkssjon’). Theories of origin 
are; (i) Hypertension primarj*. vascular changes secondary (sup- 
jiortcd by Jores, Loeldcin) ; (2) Renal arteriosclerosis primary, 
Ijypcrtcnsion secondary to ensure separation of urine (supported 
by Fahr, Herxliciincr). On either theory', changes in renal 
parenchyma accepted as secondary to dciicicnt blood-supply from 
vascular lesion — i.c., ischtnutc nephritis (Russell). 

RED GRAXUL.-VR KIDNEY. — Is this essentially a later stage of 
arteriosclerotic kidney ? 

In Favour. — Case recognized as arteriosclerotic kidney (hyper- 
picsia) over long period may become typical red granular 
kidney terminally. Morbid anatomy of latter is thus 
regarded as advanced stage of former. 

Against. — Average age at death in red granular kidney is ten 
year.s younger than in arteriosclerotic kidney. Ex’idcncc 
exists that histological changes arc both inflammatory (toxic) 
and ischaimic. 

Conclusions.— (1) Red granular kidney can arise without 
recognizable previous stage of hypcrpiesia ; (2) Arterio- 
sclerotic kidney may (but not invariably) later develop also 
the changes of reel granular kidney. 

I. ARTERIOSCLEROTIC KIDNEY. 

(Essctilial Hypcrpiesia. TJcnigti Itenal Arleriolosdciosis (Fahr). 
Ischtrtmc Nephritis (Russell). 

Synonyms — See p 625. 

Characterized by high blood-pressure and associated vascular 
changes. Renal manifestations slight. 

Etiology. — 

AGE. — Between ^o and 70 years, commonly. Average age at 
death 56 years. 

SEX. — Jfalcs to females, 2 to x. 

Heredity’ and obesity common. 

PREDISPOSING FACTORS. — See Essential Hypertension. 

Morbid Anatomy. — 

L KIDNEYS.— 

Macroscopic.— Early : normal or slightly large size. Later : 

small and granular. 

Histology.* — 

Vascular. — Hypertrophy of intima becoming hyaline, later 
fibrosis ; small arteries and arterioles affected. 

• Nolrs in brackcK are additional chances found in red granular kidney. 
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Arteriosclerotic Kidney— Morbid Anatomy, continued. 

Glomeruli. — (a) Hyaline where arterioles affected ; (6) Others 
normal or hypertrophied. (Affected glomeruli : prolifera- 
tion of cells, increased nuclei ; adhesions to thickened 
C£lJ)SUl6«) 

Tubules. — (a) Of affected glomeruli — collapse and later 
fibrosis ; {b) Others normal or dilated. 

Connective Tissue. — Replaces destroyed parenchyma. (Ex- 
tensive areas.) 

HEART. — Hypertrophied. May be coronary thrombosis. 
CEREBRAL ARTERIES. — Arteriosclerosis often marked. 

Symptoms. — Can be described as : — 

1. HYPERTENSIVE, — Difficulty in concentration ; 'fullness in 

the head. Flatulence and constipation. Lassitude. Nocturnal 
frequency. Epistaxis, and various hemorrhages. 

2. CARDIAC. — Prccordial discomfort and angina ; dyspnoea. 

3. CEREBRAL. — (a) Headache, vertigo, depression, and neuras- 

thenia ; (b) Transient paralyses (see Hypertensive Encephalo- 
pathy, pp. 629, 631) : (c) Cerebral haemorrhage. 

Physical Signn. — 

BLOOD-PRESSURE. — Not less than 170 mm. systolic and 90 mm. 
diastolic. Often 200 mm. systolic and no mm. diastolic, or 
higher. Can vary greatly during day. Falls with treatment or 
cardiac failure. 

ARTERIES. — Firm and contracted. 

HE.A.RT. — Hypertrophied. Aortic second sound accentuated. Pre- 
mature beats common. 

FUNDI. — Arteriosclerotic retinitis common, viz., arteries contracted 
(‘silver-wire*), veins dilated, haemorrhages: no white spots. 
Anaimia absent. Polycythaimia (GaisbSek’s) not uncommon. 

Uriuo. — Volume : normal or increased at night. Albumin : trace. 
Casts : occasional hyaline or granular. Few blood-cells. 

Blood. — Urea protein and cholesterol normal. Urea clearance and 
renal efficiency tests normal (w'ater elimination maybe deficient). 

Prognosis. — Often many years' life, with fair health. (See Essen- 
tial Hypertension.) 

Mode of Death. — 

1. OTHER THAN RENAL. — (a) Cardiac failure ; (6) Cerebral 

hajmorrhage, rarely other hmmorrhages ; (c) Coronary throm- 
bosis; (d) Intercorrent disease. 

2. REN.M.. — ^May progress to condition of red granular contracted 

kidney, renal insufficiency terminating with uraimia or cardiac^ 
f.Tilure. 

Diagnosis, brom malignant type by milder clinical symptoms and 
course, lower diastolic pressure, and normal renal efficiency tests 

Treatment. — Early stage : see Essential Hypertension. Later 
stage : see Red Granular Kidney. 
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n. RED GRANULAR CONTRACTED SIDNEY. 

{Malignant Renal Artcriolosclerosis. Azoteemic Nephritis. Chronic 
Interstitial Nephritis.) 

■Characterized by high blood-pressure and progressive renal defi- 
cicnej*, with advanced vascular and parenchymatous chances in the 
kidney. 

Synonyms. — See p. 625. 

Etiology. — 

AGE. — Usually between 35 and 55 years. Average age at death, 
48 years. 

SEX. — ^Males to females, 3 to t. 

PREDISPOSING CAUSES. — See Essential Hypertension. 
PHYSICAL TYPES. — (i) Plethoric; {2) Pale and asthenic. 

morbid Anatomy. — 

KIDNEYS.— 

Macroscopic. — Small (ij to 3 oz. each). Red colour or mottled 
brown and red. Capsule adherent. Surface rough. Cysts 
present. 

On Section. — ^Tough. Cortex greatly reduced. Demarca- 
tion indistinct. ‘Vessels prominent. Yellow streaks of 
lipoid. 

Histology. — As in arteriosclerotic kidney, but all changes 
more advanced and more extensive. Lesions remain 
irregularly distributed. [See Arteriosclerotic Kidney.) 
HEART. — Hypertrophied. 

ARTERIOSCLEROSIS.— Generalized. 

Pathogenesis. — The renal and circulatory changes are obviously 
connected, but relationship is unsettled. Theories are : — 

1. MECHANIC.\L. — Renal tissue being reduced, increased blood- 

pressure is necessary to drive the blood sufficiently fast through 
what remains. Hypertrophy of heart and arteriosclerosis 
produce this result. 

2. CHEMICAL. — ^The increase of certain substances in the blood, 

owing to deficient excretion by the kidneys, causes a rise of 
blood-pressure. The cardiac hypertrophy and arteriosclerosis 
are secondary to this rise. In support of this, rise of blood- 
pressure in parenchymatous nejilmtis is sometimes found 
without any apparent arterial thickening. 

3. HYPERPIESIA. — High blood-pressure primary ; arteriosclerosis 

, secondary ; finally contracted kidney develops. 

l^ymptoms . — 

MODE OF ONSET.-^ 

1. Insidious. — Some initial symptom gradually attracts 

attention. 

2. Latent. — No s)miptoms until some serious event occurs, 

e.g., uraimia or cerebral haimorrhage. Especially as terminal 
in arteriosclerotic type. 
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Red Granular Contracted Kidney — Symptoms, continued,. 

INITIAL SYMPTOMS.— One or more of the following ; (i) Dys- 
pepsia : (2) Headache and giddiness ; (3) Breathlessness and 

palpitation ; (4) Nocturnal frequency of micturition ; (5) Failing 
sight ; (6) General wealcness, loss of weight, and neurasthenia. 
Worse in general during night and early morning. 

Appea.ra.nce. — (a) Sallow complexion, tired expression, watery 
eyes ; thin asthenic persons, [b) Plethoric, but losing weight. 

GENERAL SYMPTOMS.— 

1. Urine. — 

Quantity. — Increased. Often 100 oz. 

Frequency of micturition. — ^Especially nocturnal. 

Specific gravity. — Persistently low: 1005 to 1012. 

Colour. — Pale. 

Albumin. — Usually trace only. Temporarily may be 
absent, especially in morning urine. 

Deposit. — A few casts, hyaline or granular. Leucocytes. 

Often, red cells. 

Urea. — Low percentage. 

Chlorides. — Normal or diminished. 

The above are characteristic of granular kidney. 

Uric acid often forms considerable (cayenne pepper) 
deposit, possibly due to scanty pigments and salts. 
Hamaturia occasionally marked and persistent. 

With ousel of uramia, frequent but not invariable fall in 
quantity. 

With cardiac failure, quantity usually falls and albumin 
increases, but paleness and low specific gravity remain. 

2. Circulatory System (changes important). — 

Aiicrics. — Thickened ; may be tortuous and atheromatous. 
Blood-pressure. — 180 to 250 mm. Hg systolic; no to 160 
diastolic. 

Heart. — Signs of hypertrophy. 

Cardiac dullness : Increased, but may be masked by 
emphysema. 

Heart-sounds : (i) At mitral area, first sound muffled, 
or slight systolic murmur (relative insufficiency) ; 

(2) At aortic area, second sound greatly accentuated. 
Initial sjTnptoms often cardiac : breathlessness and palpi- 
tations, frequently worse on lying down, thus preventing 
sleep. 

Cardiac failure occurs with usual symptoms : dilatation 
of heart, dyspnoea, oedema, increase of albumin and 
diminution in urine, often fall of blood-pressure. * . , 

3. Kesriratory System.— Bronchitis common ; also emphy-ii 

som.T. Attacks of dyspnoea, especially nocturnal (cause 
may be cardiac or urajmic). Cheyne-Stokes breathing 
often marked towards end. 

Respiratory complications arc serious : pneumonia or 
plenri.sy. Rare terminations are oedema of lungs or 
glottis. 
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4. Digestive System. — Dyspepsia, nausea, and anorexia 

rarely absent ; especially in morning ; may be earliest 
sjrmptom. Tongue furred and breath hea\Tr. Consti- 
pation usual : terminal diarrhoea may be intractable. 
Vomiting may be severe, even without other uraemic 
symptoms. 

5. Nervous System. — H eadache : usually early symptom, and 

often severe ; may resemble migraine. Giddiness. Tingling 
of extremities. Neuralgias in various sites. Trvitchings and 
cramps of muscles. Cerebral haemorrhage not infrequent. 
Psychical Symptoms. — Irritability and rapid mental 
fatigue usual. Delusional insainity occasionally. 

6. Ocular Symptoms. — O ften earliest compladnt : (i) Dim- 

ness and failing vision ; (2) Amaurosis — often transient, 

^vithout retinal changes ; (3) Conjunctival haemorrhages. 

Diplopia rare. 

7. Fundus. — Albuminuric retinitis — viz., haemorrhages and 

■white 'cotton-wooT areas in retina; airteries contracted 
('silver--wire’) ; veins dilated. Disc may be swollen and 
red and edges blurred (papilloedema). 

8. (Edema. — O nly •with cardiac failure, but feet may swell. 

Conjunctival oedema common, 'watery eyes' (the tear 
which never drops). 

9. Skin. — ^D ry. Complexion muddy. Eczema and itching 

common. Urea may deposit on skin in late stages (‘urea 
frost’). Certain of the rarer dermatoses may occur in 
chronic nephritis, e.g., dermatitis exfoliativa. 

10. H.ffiMORRHAGES. — Commou ; connected with high tension. 

Epistaxis (often relieves symptoms) : conjunctive ; retinal; 
renal ; cerebral. Sputum may be blood-tinged. 

11. An.®mia. — S econdary anaemia, raurely severe. 

12. Hearing. — ^N oises in ear common; may be transient deafness. 

Renal RfBciency and Biochemical Tests. — 

BLOOD UREA. — Increased, often 50 to 60 mgm. per cent ; later 
rises progressively to high figures. 

UREA CLEARANCE AND WATER ELIMINATION TESTS.— 
Below normal ; progressive fall. Specific gravity gradually 
becomes constant at 1010 to 1012 (see p. 622). 

BLOOD. — Cholesterol : normal or low. Creatinine : raised, up to 
2-5 mgm. per cent. Calcium : may fall to 6 mgm. 

Diagnosis. — 

CHARACTERISTICS. — (kimplaints of headache, weakness, dys- 
pepsia, nocturnal frequency of micturition, or failing vision, 

■ associated with arteriosclerosis, albuminuria, and retinal changes. 

Diagnosis often overlooked, symptoms being referred to indi- 
■vidual systems, e.g., gastric. 

' DIAGNOSIS FROM. — (i) Other causes of frequency of micturition 
— e.g., enlarged prostate, diabetes ; (z) Neurasthenia ; (3) Gas- 

■ tritis ; (4) C^diac disease ; (5) Chronic bronchitis and asthma ; 
(6) Cerebral lesions (suggested by headache, vomiting, and optic 
neuritis) ; (7) Myxoedema ; (8) Other causes of uraemia. 
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Red Granular Contracted Kidney, continued. 

Prognosis. — ^Note : (i) Age : more rapid at early ages. (2) Blood- 
pressure : diastolic more important than systolic ; serious when 
over 130. (3) Condition oj heart. (4) Albuminuria : serious ii 
plentiful. (5) Renal tests : note increasing insufficiency. (6) 
Albuminuric retinitis : duration rarely exceeds two years. 

Course and Progress. — ^Always progressive, but may be several 
years of fair health. Three stages often recognizable ; — 

1. HYPERPIESIA. — ^No renal manifestations — i.e., arteriosclerotic 

kidney. May be absent. 

2. RELATIVE RENAL INSUFFICIENCY.— Polyuria and low 

urea concentration, but blood urea not permanently increased. 

3. ABSOLUTE RENAL INSUFFICIENCY.— Blood urea rising 

permanently ; urea concentration falling. 


Complications and IVEodps of Death. — (i) Urannia] 'pre-comatose 
state* may be temporarily recovered from (see pp. 630, 631). (2) 

Cerebral hsemorrhage. (3) Cardiac failure ; may also complicate 
ursemia. (4) Intercurrent infections, e.g., pneumonia, pericarditis, 
pleurisy. {5) Acute exacerbations of nephritis. Rarely : acute 
oedema of lungs. 


Treatment. — ^No cure is possible. Indications are : — « 

1. To retard progress by removing factors which are contributory 

and aggravating — ^viz., over-work, worry, over-eating, alcohol, 
syphilis, etc. (general treatment). 

2. To treat symptoms as they arise. 

3. To guard against special sequela?, cardiac failure, uraemia, and 

cerebral haemorrhage. 

GENERAL TREATMENT. — Regular life \vitbout worry or excesses. 
Moderate exercise. Warm climate in winter. Avoidance of chills. 
Bowels freely open. Baths to stimulate skin. Plenty of fluids 
to drink. No alcohol. Vary directions according to patient’s 
position. Undue severity in early stages may cause mental 
depression. Course at a spa will control an unruly patient. 
Drugs cannot cure. Renal extracts valueless. 

Diet. — ^Moderation important. Light mixed diet. Meat and 
fish each once daily. Eggs and fruit. Avoid rich foods. As 
condition advances and blood urea rises, reduce protein to 
50 gm. or less. 


Fluid.— Three to four pints daily. Occasional glass of hot 
water. If alcohol insisted upon, whisky and soda or liaht 
claret best. ° \ 

Bouels.- Carlsbad salts on rising. For stronger aperient 
pulv, jalapsc co. gr. xv, with pot. tartras acidus pr. xxv, 
in morning. 


HIGH BLOOD-PRESSURE AND HEADACHE.— Sec Essential 
liYpE^ENsioN. Note: Venesection often contra-indicated by 
an.x‘mia. Iodides often not tolerated. 
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TREATMENT OF SYMPTOMS.— 

Cardiac Conditions. — ^Treat cardiac failure by usual methods. 
For a few days, tinct. digitalis Il[x, tinct. nuc. vom. m v, t.d.s. ; 
then, if tension high, cafiein. citrat. gfr. v, t.d.s. 
Gastro-intestinal Symptoms. — General treatment of light 
diet, free bowels, and stimulation of skin. Usual treatment 
of dyspepsia. 

Insomnia. — Medinal or chloral hydrate, gr. v to x. 

Uremia. — S ee p. 632. 


CHAPTER evil, 

RENAL INFANTILISM. 

Retarded physical development, associated with chronic nephritis. 

Infantilism and tickets may develop. 

Stiolog^. — Sexes equal. No previous rickets or parenchymatous 
nephritis. No evidence of S3q>hilis as a factor. 

Pathogenesis. — Uncertain. Probably several groups. Note : (i) 
Renal changes : similar to primary small white kidney. (2) 
Cardiovascular changes : as in primary small white kidney : 
may be severe or absent. (3) Skeletal changes : may be florid 
rickets or osteoporosis alone. (4) Biochemistry : usually high 
inorganic blood phosphorus with relatively low blood cmcium. 
Theory based on this finding is that renal defect produces reten- 
tion of phosphorus, which forms insoluble calcium phosphate 
and rickets results from deficient calcium. (5) Parathyroids 
enlarged in few rare cases with metastatic calchBcation ; latter 
also recorded without parathyroid enlargement. 

nZorbid Anatomy. — Kidneys contracted, and changes as in chronic 
glomerulo-nephritis (small white kidney). No obvious changes 
in endocrine organs (except rarely parathyroids). 

Symptoms. — 

ONSET. — Probably in infancy : patient usually small from birth : 
special S5anptoms and deficient growth noted at age of 6 years 
or later. Thirst and polyuria may be early and marked. 

URINE. — ^Amount variable ; may be very large, 'with low specific 
gravity. Albumin present : amount small, about i part in 
1000 : may be absent. Few hyaline casts. 

Cardiovascular Changes. — ^Two groups; (a) No obvious cardiac 
hypertrophy, thickening of peripheral arteries, or retinal changes : 
also normal blood-pressure (perhaps due to dilatation and hyper- 

. trophy of urinary tract — EUis). (6) Changes present and may 

be severe. 

Physical Development. — Growth retarded. Thin. ' Sexual infantil- 
ism in some, but not all. Intelligence normal. Stunting and 
delayed union of epiphyses may occur without rickets. 
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Renal Infantilism, continued. 

Renal Rickets. — Occurs in a few cases only: tetany common. 
Changes as in rickets develop in varying degrees. Radiographs 
identical with rickets. Knees and wrists most affected ; also 
ankles and costochondral junctions. No bossing of skull. Genu 
valgum often develops rapidly in second decade. Irradiation 
aggravates by increasing amount of phosphorus in body (Parsons). 
(See Calcium and Phosphorus Metabolism.) 

Prognosis. — Usually fatal uraamia in second decade. 


CHAPTER CVIII. 

AMYLOID DISEASE. 

(Waxy or Lardaceous Kidney.) 

Amyloid disease is not a form of nephritis, nor is it initially a renal 
degeneration, the material being brought by the blood and deposited 
in the tissues. General amyloid disease usually present, especially 
spleen and liver. 

Nature of Amyloid. — K glycoprotein containing chondroitin- 
sulphuric acid ; this acid is probably brought by blood, and 
diffusing through walls combines %vith a local tissue protein. The 
name ‘ amyloid ' was given from its brown starch-like reaction with 
iodine (blue with iodine and sulphuric acid). 

Occurrence. — Prolonged suppuration and exhaustion — e.g,, chronic 
ossteomyelitis, tuberculosis, syphilis. With modern methods of 
treatment is rarely seen. 

Morbid Anatomy. — 

KIDNEYS.— 

Macroscopic. — Pale, usually large, smooth ; capsule strips 
readily. Stellate veins injected. 

On Section. — Translucent waxy appearance. Large cortex ; 
pyramids deep red ; differentiation marked ; glomeruli 
distinct. With Lugol’s solution (iodine in potassium 
iodide solution), walnut-brown points form. 
Histology.— Changes especially in walls of vessels: struc- 
tureless and homogeneous. Glomeruli most and earliest 
affected next, afferent and efferent vessels : then other 
vessels. E]>itheliura not involved, but glomerular nephritis 
often coexists. Lipoid deposits usually present. 

OTHER ORGANS, — Spleen, liver, and intestines affected usually. 
Symptoms. — 

I. PURE AM\L01D KIDNE\. — Albuminuria is sole sign — 
moderate quantity ; amount of urine normal or increased, with 
low specific gravity ; few casts. Qidema absent or slight. No 
renal deficiency. Blood-pressure normal. Fundi normal. 
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2. GENERAL AMYLOIDOSIS PRESENT.—Diarrhoea : Uver and 

spleen enlarged. 

3. LIPOID NEPHROSIS ALSO PRESENT (later stages).— 

Marked oedema and albuminuria, and changes as in nephrosis. 

Diagnosis. — Suggested by : (i) Focus of suppuration ; (2) Spleen or 
liver enlarged; (3) Amount of urine large, specific gravity low, 
Much albumin ; (4) No arteriosclerosis ; (5) Diarrhoea. Fatal 
ending invariable in cases where recognized. 

Treatment. — Of primary condition. 


CHAPTER CIX. 

MOVABLE KIDNEY. 

{Nephroptosis.) 

Normal Position of Kidneys. — The kidneys are held in position 
by ; (i) The fatty capsule of ‘perirenal fat’ ; (2) Peritoneal pressure 
of viscera under tension of abdominal muscles ; (3) Renal blood- 
vessels. Other factors are : (4) Kidney rests in a fossa, which 
is deeper in males tiian in females, and deeper on the left 
than on the right ; (5) Layer of areolar capsule is carried up to 
diaphragm, and stronger on the left ; (6) Peritoneal reflections 
on front of kidney. 

Pathogenesis. — Results from detects or changes in above factors. 
Two important groups : (i) Congenital laxity of abdominal 

muscles, associated wth neurosis, visceroptosis, and general 
hypotonicity. (z) Acquired ; result of repeated pregnancies or 
(rarely) trauma. Additional factors are loss of weight, constipation. 

As the kidney descends, the lower pole and outer edge rotate 
forwards, and then towards mid-line : lower pole becomes most 
palpable, slips under hand, and accounts for apparent small size 
of kidney on palpation. 

Etiology. — 

SEX. — ^Nearly ten times as common in women. Common both in 
nulliparae and multiparae. 

AGE.-^ommonest 30 to 40 years. 

RIGHT KIDNEY much more frequently affected than left, ascribed 
to shallow fossa, iveight of colon, and possibly to descent of 
liver on respiration. 

FREQUENCY IN WOMEN ascribed to causes given above, occur- 
ring in women ; fossae probably shallower. 

DEGREES OF MOBILITY.— ‘Movable kidney’ is used for all 
degrees, but the following oxe also described ; — 

1. Palpable Kibney. — Lower pole palpable. 

2. Movable Kidney. — On inspiration, fingers slip over kidney. 

The occurrence of a true mesonephron is apocryphal. 

In practice, amount of displacement and severity of symptoms 
are often unrelated. 
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Movable Kidney, coniintted. 

Symptoms. — Afiect renal, gastro-intestinal, and nervous systems. 
\Vhen symptoms occur, trauma or strain may excite onset. 

TYPES.— 

I. No Symptoms. — In majority (8o per cent). When condition . 

detected accidentally, do not inform patient, 
a. Lumbar Pain and dragging discomfort, or rarely inter- 
costal neuralgia. Kidney often tender. 

3. Neurasthenia. — Extreme in congenital group, often absent 

in acquired. 

4. Visceroptosis, Constipation, and Gastro-intestinal 

Symptoms. — O f all varieties. 

Rare : Acute gastric symptoms with epigastric pain and 
vomiting,'*' 

5. Dietl’s Crises. — Severe attacks, simulating or identical 

with renal colic. Pain radiating down ureter, shivering, 
vomiting, scanty urine, perhaps hsematuria. Local sym- 
ptoms may be : — 

а. Kidney tender, bdt no tumour, though attack may 

end with passage of much clear urine. Possibly 
torsion of renal vessels. 

б. Intermittent hydronephrosis. A renal tumour ap- 

pears rapidly *, disappears after a few days, with ' 
discharge of urine. Ascribed to kinldng of ureter. 
Pyelitis or pyonephrosis may also occur. 

Pyelitis is common complication. 

Diagnosis. — Rarely doubtful. 

FROM ENLARGED GALL-BLADDER.— Distinct interval to pal- 
pation and percussion, between liver and kidney ; kidney can be 
pushed down. 

RIEDEL’S LOBE may be difficult. 

FROM OVARIAN TUMOUR.— Occasionally. 


Treatment. — 


INDICATIONS. — According to types of symptoms : — 
I, No Symptoms. — ^No treatment. 


2. Renal Discomfort. — ^Medical, at least 3 months. Surgical, 
often good results in acquired group, but only indicated 
in severe cases and with Dictl’s crisc.s. 


3. With Neurasthenia, etc. — Solely medical. Surgical, 
verj' bad results. 

Dietl s Crises,— (fl) With intermittent hydronephrosis 
Surgical. Treat acute attack as renal colic, (i) Without 
Intermittent hydronephrosis ; Aledical, at least 3 months. 


• PidI <J«rribf(l tbrse jicuie gastric attacks, and attributed them to the kidnev 
Vutlinr on and kinking flic duodenum. But the term 'Dictl's crises’ is now invariabiv 
artirie* attaeta from kinking of tbc ureter, which arc not mentioned in Dictl’s 
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MEDICAL TREATMENT. — Indications ; (i) Increase body-fat by 
full diet and tonics. (2) Strengthen abdominal muscles by 
massage and by exercises (bending, etc., night and morning). 
(3) Neurasthenic type : Rest cure. {See Visceroptosis, p. 484.) 

Abdominal Belt. — Often gives great relief (by supporting 
muscles). Should be put on while recumbent or in knee- 
elbow position, and removed at night. Indication is to 
raise general pressure : all kidney pads are useless. 

1 SURGICAL TREATMENT. — Fixation of kidney (nephrorrhaphy). 


CHAPTER CX. 

PTnSLITIS. 

Pyelitis means inflammation of the pelvis of the kidney. All 
conditions in which bacteria occur in the pelvis of the kidney are 
referred to in this chapter, except tuberculosis. 

Note. — Evidence scanty as to changes in pelvis and kidney in 
‘pyelitis’ of ordinary severity. Probable that renal substance is 
invariably involved, i.e., condition is 'pyelonephritis' and causes the 
constitutional symptoms, but is recoverable and not of degree clinic- 
ally knoivn as 'pyelonephritis'. 

Etiology. — Commoner in females : in infants, infection through 
urethra ; in adults, due to pregnancy and constipation. In 
males : at later ages, enlarged prostate, stricture. 
PREDISPOSING CAUSES.— General debility. Cold. Constipa- 
tion or diarrhoea. After illnesses or fevers. Local causes. 
EXCITING CAUSES. — ^Invasion of bacteria. Rarely ; irritation 
due to turpentine, cubebs, or diabetic urine with secondary 
infection. 

Paths of Infection. — (i) Haematogenous ; (2) Ascending infection ; 
(3) From surrounding tissues. 

1. HjEMATOGENOUS. — T hrough blood-stream. Associated causes 

(may be none) : any injury to or disease of renal pelvis — e.g., 
movable kidney, cmculus, pregnancy, pressure of neoplasms, 
renal operations, hydronephrosis, tuberculosis. 

2. ASCENDING INFECTION. — ^From lower urinary tract along 

peri-ureteral lymphatics (or possibly in lumen of ureter against 
current). Associated causes : interference ivith normal urinary 
flow — e.g., enlarged prostate, cystitis, calculus, neoplasms 
involving ureteric orifice, diseases of nervous system with 
retention. 

3. SPREAD FROM SURROUNDING TISSUES.— From bowels 

in colitis or constipation, other kidney, appendicitis ; spreads 
through lymphatics or blood-vessels. 

PREGNANCY. — ^Frequency of pyelitis in pregnancy may be due 
to pressure of uterus, dilatation of ureter and pelvis in later 
months, constipation. 
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Pyelitis, contimied. 

Morbid Anatomy. — ^Mncons membrane of pelvis cedematovis and 
hyperasmic. If obstruction, distension of pelvis and calices with 
turbid fluid : ureter dilated and thickened above obstruction. 


Bacteriology of Urine. — 

B. COLI AND COLON GROUP.— Most frequent. Either typical 
or atypical strains. 

STREPTOCOCCUS. — Haamolytic strains uncommon. 

PROTEUS GROUP. 

VARIOUS. — Staphylococcus; enteric; gonococcus. Also JB. 
culosis, usually in mixed infection. 

Symptoms. — Great variety in severity. 

ACUTE PYELITIS. — Constipation or diarrhoea may precede onset. 

Constitutional Symptoms. — Onset often sudden. Malaise. 
Shivering and rigors. Sweats. Vomiting. Pyrexia. Tox- 
aamia marked. Leucoc3d:es : 10,000 to 15,000 per c.mm. 
In absence of renal symptoms may simulate septicaemia, e.g., 
puerperal. 

Renal Symptoms. — Pain and tenderness in loin ; severity 
varies, may be constant or intermittent ; occasionally severe 
as renal colic. Kidney rarely palpable (from local rigidity). 
Frequency of micturition : may be strangury. Diffuse pain 
may simulate appendicitis, salpingitis, etc. 

Temperature. — Generally irregular : may rise to 104° with 
rigors. 

Urine. — Turbid. Fishy odour. Deposit ; pus, may be blood, 
epithelial cells, bacteria. May be few hyaline and granular 
casts. 

Milder Forms . — Common. Malaise, moderate irregular pyrexia . 
pain and toxiemia not severe. 

CHRONIC PYELITIS. — Often sequel of acute pyelitis. Chronic 
or recurrent attacks of pyelitis of varying, usually moderate, 
severity. In intervals may be fair health or constant malaise. 

Symptoms. — ^Malaise, headache, pyrexia, frequency of micturi- 
tion. May be no local symptoms. Urine as above. 

BACILLURIA. — Bacteria may be excreted in urine without 
causing symptoms or pyuria, i.e., simple bacilluria as in enteric 
fever. 

Note. — Ha-ynatogenous origin’, often unilateral. AsceyycUng pyelitis: 
almost always bilateral. 


Course and Prognosis. — 

ACUTE PYELITIS. — Good in first attack : may be convalescent 
in two to three weeks. May become chronic. Liability to 
recurrence is licrmancnt. In ascending pyelitis, may progress 
to pyclonejjhritis and pyonephrosis. 

CHRONIC PYELITIS. — .Alay be rcststant to treatment. Liability 
to recurrences and exacerbations. 

Pre-^cnce of urinarj' obstruction impedes sterilization 

PREGNANXY PYELITlS.-ResistaJt, but usuaUy subsides after 
pueriienum. ■' 
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Complications. — 

1. PYELONEPHRITIS. — Extension of inflammation and suppura- 

tion to renal substance. Plainly in ascending pyelitis ('surgical 
kidneys’, ‘acute suppurative nephritis’). 

Morbid Anatomy. — ^Multiple abscesses under capsule and 
in substance. Inflammation of pelvis. 

Symptoms. — Severe sepsis, with symptoms of pyelitis. 

Rapidly fatal in severe cases. Urine ; pus, blood, bacteria. 
Treatment. — Symptomatic. 

2. PYONEPHROSIS. — Dilatation of pelvis and calices with pus 

or pus and urine. Results from infection of pelvis \vith obstrac- 
tion to urine, from whatever cause. 

Symptoms. — Sepsis, wth renal tumour and signs of obstruc- 
tive lesion (as in hydronephrosis). Toxmmia and sym- 
ptoms slighter than pyelonephritis, and may be no pyrexia, 
^lay be renal insufficiency. Uritic : pus, and bacteria 
(but absent if affected ureter blocked). 

Treatment. — Surgical : nephrotomy or nephrectomy. 

Diagnosis. — 

WITHOUT LOCAL ABDOMINAL SYMPTOMS.— From septi- 
caemia, especially puerperal and other pyrexial conditions. 
WITH LOCAL ABDOMINAL SYMPTOMS.— From perinephric 
abscess, appendicitis, salpingitis, etc. 

Perinephric Abscess. — Tumour, does not move on respiration, 
irregular shape, tender ; no p3ruria. 

PRESENCE OF PYURIA. — Proves inflammation in urinary tract : . 
diagnosis from posterior urethritis, cystitis, calculus, neoplasm, 
tuberculosis. 

Cystitis. — No pyrexia or rigors ; bladder but not loin pains ; 

frequency and pain on micturition marked. 

Posterior Urethritis. — 'Two-glass test’, viz., urine passed 
into two glasses; in urethritis 'threads' or turbidity in 
first only. 

METHODS OF EXAMINATION.— (i) Urine for deposit of pus ; 
(2) Cultures of urine ; (3) Presence of tubercle bacilli ; (4) 

Descending and ascending pyelograms ; (5) Radiographs. 

Treatment. — ’Cure’ claimed only when urine remains sterile after 
cessation of treatment. Resistant and chronic cases should be 
investigated fully. 

ACUTE AND FEBRILE PYELITIS.— 

General Measures. — 

Bed. — Until temperature normal for at least 2 weeks. 
Avoid chills. 

Bowels. — Freely open but not purged. 

Diet. — ^Not too much milk. No alcohol. 

Local. — Antiphlogistine to loins if pain. 

Drugs. — 

Alkalis : pot. cit. and sod. bicarb, equal parts, until itrtne 
alkaline : 30 gr. every 4 hours may be necessary initially 
or more ; pH. should be 7-4 to 7-6 ; slight blue reaction 
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Pyelitis — ^Treatment, continued. 

to litmus insufficient. Relieves general symptoms but 
does not cure infection. Fluids freely ; 4 to 6 pints 
daily, water, tea, lemonade, Contrexeville water, etc. 
Acids. — ^WTien temperature normal for several days : 
(i) Mandelic acid; (2) Acid sod. phosph. gr. 30, •with 
hexamine gr. 10 in mixture t.d.s., or cystopurin gr. 15 
t.d.s., or hexyl-resorcinol (caprokol) ; prolonged periods. 
Prontosil. — Good results recorded. 

CHROJflC PYELITIS. — Commence with course of mandelic acid : 
treatment may be ambulatory. Subsequently keep urine acid. 
Attention to general health. 

Ren.\l Lavage. — Occasionally useful in resistant cases. 
Vaccines. — No proof of beneficial effect. 

Surgical Treatment. — Nephrectomy contra-indicated (except 
in pyonephrosis or occasionally in unilateral pyelonephritis), 
as other kidney usually involved subsequently or simultane- 
ously. 

Mandelic Acid. — Basis of this treatment is sterilizing action 
of highly acid urine : has superseded ketogenic diet. 
Ammonium Mandclate, — ^Best preparation at present: 
given in solution as syrup. Usually sufficient \vithout 
additional ammonium chloride. 

Dosage. — Gr. 45, three or four times daily, after food. 
Fluids. — Not more than 2 pints daily. 

Reaction of Urine. — must be 5*3 or less. 

Course. — For 2 weeks. Repeat if necessary. Continue with 
acid treatment. 

Contra-indications . — 

1. Febrile stages. •Reasons; (o) limited fluid inadvis- 

able, (i) danger of acidosis ^eater, (c) hyperacid 
urine causes renal irritation in acute stages. 

2. Renal insufficiency ; liability to acidosis. 

3. Infection with urea-splitting bacteria, e.g., B. proteus : 

urine cannot be acidified by ammonium mandelate. 
Results. — ^Jlost effective method of treatment. Resistance 
usually due to urinary obstruction. May be used in 
infants and children. For B. coli, also staphylococcus 
and streptococcus. 

Effect on kidney : may be hyaline and granular casts (due 
to ammonia) but no permanent damage. 

PYELITIS IN INFANTS AND CHILDIIEN 

Commonest under 2 years in females, but males not infrequent. 
Fre^iuent cause of unexplained pyrexia and rigors. 

Onset. May be acute, with rigor, vomiting, convulsions, and rest- 
lessne.ss, prograssmg to Kissitude, drowsiness, or stupor : appears 
very ill. Temperature high : no regular course. In infants, 
may be no localizing symptoms : may simulate meningitis. 
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Insidious Course. — ^Conunoner in older children. May be repeated 
sudden rises to 104** F., with acute constitutional symptoms for 
one day or more. Local renal or bladder symptoms severe or 
absent. In intervals, rapid recovery and health may appear 
good. Vaginal discharge not uncommon. 

Urine. — Highly acid, pus ; may be hyaline and granular casts in 
acute stages. Staphylococcus not uncommon ; urine allmline, 
mucus in excess. 


CHAPTER CXI. 

HYDRONEPHROSIS. 

Distension of the pelvis and calices of tiie kidney by non-infected 
urine as the result of obstruction. 

Etiology. — Causal obstruction must be incomplete, intermittent, or 
gradual, since sudden complete obstruction results in renal atrophy 
without distension. May be unilateral or bilateral. The causes 
may be : (1) Congenital ; {2) Acquired. 

1. CONGENITAL. — ^Ureter twisted or contracted, or inserted into 

pelvis of kidney or bladder at acute angle or in abnormal 
position ; these include many of the large tumours. Con- 
striction of ureter by abnormal branch of renal artery. In 
infants, occasionally no obstruction ; probably neuromuscular 
inco-ordination . 

Congenital bilateral hydronephrosis usually occurs with other 
abnormalities — e.g., club-foot — and is fatal in a few days ; 
frequently due to imperforate urethra, 

2. ACQUIRED.— 

a. In Lxjmsn of Ureter. — (i) Calculus obstructing ureter, or 
causing ulceration with subsequent stricture ; most 
common cause, (ii) Tumours of bladder. 

' b. Compression of Ureter. — (i) Movable kidney kinking 
ureter (intermittent form), (ii) Pressure of tumours of 
ovaries or uterus, (iii) Contraction of cdlular tissue 
following pelvic inflammation. More rarely: bands of 
fibrous tissue, enlarged lymphatic glands, various tumours 
and neoplasms. 

c. Bilateral Hydronephrosis (rarely palpable). — ^Phimosis. 
1 Stricture of urethra. Enlarged prostate. Tumours of 

• bladder (may cause unilateral hydronephrosis). 

EFFECTS ON KIDNEY. — ^Pelvis and calices enormously distended. 
Kidney finally becomes sac of fluid, lobulated by persistence of 
the interlobular septa. The renal tissue distends and atrophies, 
but a small layer is usuaUy present even in advanced cases. The 
fluid contains salts, a trace of urea, and occasionally of albumin. 
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Hydronephrosis — Etiology , continued. 

There may he adhesions to other organs and compression of colon. 
Palpable tumour is often absent, but it may be enormous. The 
opposite kidney may enlarge in compensation. -J’ 

SEX. — ^Twice as frequent in women as men, owing to association 
with movable kidney and pelvic diseases. 

AGE. — ^May occur at any age from congenital causes. 


Symptoms. — 

TUMOUR. — ^May occupy most of abdomen ; surface smooth or 
lobulated : tense or elastic, or may fluctuate ; in general, resembles 
renal tumour — viz., bulges into flank, with colon in front ; dull 
to percussion ; often painless. 

No characteristic symptoms in absence of tumour ; there may 
be obscure abdominal pains, pain in back, with frequency 
or diminution of urine, or hsematuria. 

INTERMITTENT HYDRONEPHROSIS. — Tumour disappears, 
with large discharge of urine (rarely noted), and then refills. 
Caused by movable kidney kinking ureter (with Dietl’s crisis). 

Diagnosis. — Intcrmittency, when occurring, is diagnostic. Pyelo- 
graphy. 

1. LARGE TUMOUR. — Diagnosis difficult. Occasionally confused 

with ascites. From ovarian tumour : Latter is more mobile, 
tends to enlarge upwards rather than into flank, colon, and 
intestines behind, uterus often displaced up and to side. 

2. ^lODERATE TUMOUR. — From ; (a) Pyonephrosis : Pyuria 

and signs of sepsis. ( 6 ) Perinephric abscess : Rapid onset, 
painful, signs of sepsis ; no movement with respiration, (c) 
Hydatid cyst. Also gall-bladder, cystic kidneys, tumours of 
kidney, Riedel’s lobe. 

Prognosis. — Depends partly upon' cause. 

1. UNILATERAL. — Often no symptoms. Size may cause dis- 

comfort. 

Complications. — (n) Pyonephrosis from suppuration ; ( 6 ) 
Blockage of sound ureter by calculus, and hence uraimia * 
(c) Rupture of sac into peritoneum. 

2. BIL.\TERAL. — Uraimia not uncommon. 


Treatment. — ^No medical treatment, 
symptoms. 


Operate for increasing size 




Opi;r.\tjon.— Aims .at removing cause— c.g., by fixation of ' 
movable kidney. If sac thin, do nephrotomy and drain, or 
iicpijrcctoniy, but save kidney if possible. In nephrotomy, 
fxaininc for .stone in ureter. Before nephrectomy, measure 
eflicicncy of opposite kidney. 
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CHAPTER CXII. 

NEPHROLITHIASIS. 

{Renal Calculus.) 

The formation of concretions in the kidney or its pelvis. 

Occurrence of CalcuU and Concretions. — 

1. IN THE KIDNEY SUBSTANCE.— 

a. In new-born children, uric acid particles, at apices of pyra- 

mids. Passage may cause crying and priapism. 

b. In gouty and other persons, urates occur at apices of’ 

pyramids. 

c. In old people, white deposits of calcium carbonate may be 

found in the pyramids. 

Such deposits in adults cause no s3miptoms, and all are of little 
importance. 

2 . IN PELVIS AND CALICES.— 

a. Renal sand or 'gravel*. Small particles of uric acid passing 

into urine and forming red 'cayenne-pepper’ deposit. 

b. Small stones, single or multiple. Passage causes renal colic. 

c. Single dendritic calculus. May occupy entire pelvis, forming 

accurate mould of all depressions. 

Characters of Renal Calculi. — Calculi causing renal colic are 
usually J to J inch in diameter ; often pigmented ; if multiple, 
may be faceted. When removed from ureters, are usually 
either oblong or 'mulberry' calculi. 

On Fracture, surface often shows a cortex with concentric 
rings, and a nucleus. The composition of nucleus may differ 
from cortex, and the tings may be of different or similar 
composition. 

Chemical Composition of Urinary Calculi. — 

1. CALCIUM OXALATE WITH VARYING AMOUNT OF 

CALCIUM PHOSPHATE. — Commonest calculus in kidney 
and ureter. Smooth surface, pale, often oblong. 

2. CALCIUM OXALATE (pure). — Reddish colour. Irregular 

surface. 'Mulberry' shape. Very hard and painful. 

3. TRIPLE PHOSPHATE (ammonio-magnesium phosphate). — 

Common in bladder. Rare elsewhere. Large, white, smooth, 
soft, and very friable. 

4. URIC ACID. — ^Very rare in kidney and ureter, more common in 

bladder. Smooth, brown, fairly hard. Does not show in 
radiograph. A trace of uric acid is not uncommon in oxalate 
or phosphate stones. 

5. AMMONIUM URATE. — ^Hard ; brown colour. 

6. MIXED COMPOSITION. — ^Uric acid nucleus, tvith cortex of other 

composition. Calcium phosphate may occur in other calculi, 
or with an outer layer of triple phosphate. 
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Nephrolithiasis— Chemical Composition of Urinary Calculi, continued. 
Rare calculi are : — • 

CYSTINE.— Large, soft, and 'soapy’ to touch. Crystallizes from 
alcohol in hexagonal plates. {See Cystinuria, p. 617.) 
XANTHINE. — ^Bums wthout a flame. 

CALCIUM CARBONATE. 

UROSTEALITH. 


mode of Formation of Calculi. — Causes not yet ascertained. 
Factors of importance in formation of common renal and ureteric 
calculi are : (1) High acidity, low pigmentation, high concentra- 
tion of solids ; {2) Presence of colloid to form nucleus — e.g., 
flbrin, mucus from inflammation. 


Etiology. — 

AGE. — Usually after middle life. 

SEX. — ^Males t\\’ice as common as females. 

HEREDITY. — Marked in some families. 

PREDISPOSING FACTORS. — ^Excessive diet ; sedentary life 
(common in fat men). Possibly certain drinking waters : thus, 
is specially common in certain localities, but 'chalky' water is 
not a factor. 

THE TWO KIDNEYS EQUALLY LIABLE.— Occurs on both 
sides in nearly one-si-xth of cases. 


Symptoms . — Acute renal colic occurs when a calculus tries to enter 
or move along a ureter which impedes its progress. Calculus 
may be anywhere in ureter, but most commonly at ; (i) Exit 
from pelvis ; (2) Where ureter crosses iliac vessels ; (3) Entry in 
bladder. 

ATTACK OF ACUTE RENAL COLIC.— 


1. Sudden onset of agonizing pain. May be after exertion or 

jolting, or without apparent exciting cause. 

2. Pain commences in kidney region and radiates down ureter 

to groin, inner side of thigh, and to testis or labium on 
same side : testis retracted and tender. No relief in any 
position. 

Note . — ^May be referred to opposite side. 

3. Micturition frequent, painful, and bloody (bladder irritable). 
Nausea and often vomiting. Pulse rapid and feeble. Perspira- 
tion. Collapse. Temperature may rise. 

Duration. — One to many hours. Often subsides suddenly. 
Pain, — Often radiates from two renal points on abdomen and 
back. Pain extremely acute here. 

UuiNn. May be none daring attack. Sometimes much clear, 
urine, possibly from other kidney. J 

AITER ACUTE PAIN SUBSIDES.— X- 

1. Dull ache in back over kidney. Often localized to renal points, 

tender on pressure. 

2. Haimaturia ; rarely profuse ; may persist several days. Often 

some pyuna. 

3. The calculus may be passed through urethra. 
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If other kidney diseased, complete suppression of urine (anuria) and 
ura>mia sometimes occur. 

A small rough oxalate stone produces more pain and hsematuria 
than larger smooth calculus. 

CALCULI REMAINING IN PELVIS OR URETER may cause :~ 

I. No symptoms — c.g., large dendritic or small fixed calculi. 

1. Acute renal colic — ^possibly by entering ureter. 

3. Commonly some of following symptoms ; — 

n. Constant pain in renal region ; of varying intensity ; may 
radiate. Sometimes referred to opposite side. 

6. Hrematuria for irregular periods, rarely profuse, may be 
only tinge, relieved by rest. Frequency of micturition. 
Pyuria. 

.{. Complications : (a) Pyelitis ; (6) Obstruction, whence hydro- 
nephrosis, pyonephrosis, pyelonephritis ; (c) Ulceration. 

Pain may simulate sciatica, or bo referred to heel or foot. 
Oxahina may cause aching, haimaturia, and frequency of micturition. 

Diag:nosis. — Depends upon : — 

1. SYMPTOMS. — ^With acute renal colic, often simple : (a) Direc- 

tion of radiation of pain ; (6) Haimaturia. 

2. PHYSICAL EXAMINATION. — During acute attack negative. 

Pressure over kidney may case pain. Subsequently often 
tenderness of renal points. 

3. RADIOGRAPHY. — Usually conclusive, but uric-acid calculus 

throws no shadow. Include bladder. Simulation of calculi by 
calcareous glands in line of ureter, and by phlcboliths. Pyelo- 
graphy often indicated (ascending or uroselcctan), 

DiSferential Diagnosis. — 

j. INTESTINAL COLIC. — Distribution of pain less definite. 

2. MOVABLE KIDNEY. — Dietl's crises may simulate renal colic. 

Kidney palpable, usually right side and in women. 

3. BILIARY COLIC. — Pain in right upper quadrant. 

4. RENAL TUBERCULOSIS. — Wasting. Haimaturia uncon- 

nected with pain. Tubercle bacilli in urine. 

5. CALCULUS IN BLADDER. — From ureteric calculus often 

clinically difficult. Urine often alkaline. Radiography and 
cystoscopy. 

6. ABERRANT RENAL ARTERY. — ^Usually by operation only. 
Note. — Blood-clot from any cause may produce colic. 

Treatment. — 

1. ACUTE RENAL COLIC.— 

Indication is to case pain. Hypodermic injection of morphia 
gr. i and atropine gr. -jJb. Continue with belladonna by 
mouth. Hot drinks of lemonade. Hot poultices to site of 
pain. Rest in bed until hsematuria ceases. 

2. BETWEEN ATTACKS.— (a) Medical; [h) Surgical. 

a. MEmcAn Treatment. — No drug or other treatment can 
dissolve a calculus. 
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Nephrolithiasis — Treatment between Attacks, eontinued. 

Indications. — (i) Keep mine in condition unfavourable 
for deposition — ^viz., low acidity (for oxalates and 
uric acid) ; (ii) Diminish excretion of such substances. 
Regular life. Open bowels. No sudden exertion. 

Diet . — Rich in vegetables (vegetable acids are excreted 
as carbonates). Avoid food with much purins and 
oxalates, viz. ; (i) Purins : rich meats, e.g., sweet- 
bread ; (ii) Oxalates : rhubarb, spinach, strawberries, 
and tomatoes. Whey, a teacupful three times a day, 
aids excretion. 

Fluids . — Daily large quantity of minerals 

Drugs . — Reduce acidity with pot. citras ; acidity highest 
in morning urine (no excretion of HCl in stomach) ; 
give 3i at night and gr. xx in morning. Test urine, 
and aim at neutrality, to prevent deposition of 
phosphates (Langdon Brown). 

Spa . — Contrexdville has great reputation for cures. 
b. Surgical Treatment. — Operation if calculus is not passed 
under medical treatment. 

Calculi often recur, and, after operation, medical treat- 
ment must be followed. 


CHAPTER CXm. 

TUMOURS OP THE KIDNEY. 

CYSTIC DISEASE OF THE KIDNEY. 
PERINEPHRIC ABSCESS. 

BENIGN TUmOXTRS OF KIDNEY AND PELVIS. 

Rare ; of little importance. Fibroma — most common. Lipoma. 
.\dcnoma. Angioma of pelvis : may cause persistent hasmaturia. 

MALIGNANT TUMOURS OF PELVIS. 

Varieties. — 

1. IWPILLOMA. — May be benign or malignant. Usually in 

middle-aged males. Symptom : Recurrent painless hajmaturia. 
Radiographs : Filling defect in pelvis vith mottled appearance. 
Treatment : Removal of kidney and ureter (in which secondary 
growth common). 

2 . C.XKCING.MA.— Verj' rare. Squamous-celled. Usually large 

dendritic calculus present, often wnth hydro- or pyonephrosis.. 

MALIGNANT TUMOURS OF KIDNEY. 

Varieties. — 

I. CARCIXOMA.-— Ver\' rare. Tubular adenocarcinoma. White 
.•:olid mass no capsule, necrosis rare. No marked increase in 
.*!ij'e oi kulnpv. 
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2. SARCOMA. — ^Rare. Spindlc-cell or very rarely rhabdomyoma 

(striped muscle fibres). In infants. Grows to large size. 

Rapidly fatal. 

3. WILMS' TUMOUR ; BLASTOCYTOIMA.— Is a mixed tumour 

wnth various embryonic tissues present. In infants and children. 

Grows rapidly to large size. (Also incorrectly termed ‘adeno- 

sarcoma'.) 

4. HYPERNEPHROMA (GRAWITZ'S TUMOUR).— 

OwGiN. — ^Formerly believed to be suprarenal ‘rest’, since 
(a) situated just belovr renal capsule, [b) at upper pole of 
kidney (doubtful), (c) resembles suprarenal cortex and 
tumours, (d) does not infiltrate kidney. Now considered 
to be a true renal adenoma or adenosarcoma. (Cortex of 
kidney and suprarenal are related embryologically. explain- 
ing similarity.) {See alio Tumours of the Suprarenai. 
Guards,) 

Morbid Aratomy. — (a) Macroscopic ; Yellow opaque areas 
(characteristic), with hffimorrhagic and cystic areas, {b) 
Histology ; Pol3'gonal cells with alveolar arrangement in 
circular columns ; general resemblance to suprarenal 
cortex ; much myelin and glycogen. 

Age. — At any age, usually children or at 40 to 50 years. 
Unilateral. Grows rapidly and to large size. May invade 
and grow along renal vein and produce emboli ; rarely 
into renal pelvis. Metastases : in lung, and not infrequent 
in liver, bones, and also other sites. 

In Children.— Retroperitoneal and renal sarcomata and Wilms' 
tumour are commonest large abdominal tumours. 

CHARACTERISTICS. — ^Age : 3 to 4 years. Early symptoms : 
(i) Wasting and anaimia ; (a) Abdominal enlargement. 

Hmmaturia often absent. Physical signs : unilateral tumours, 
often very large. Rapid grow’th. Metastases rare. 

In Adults. — 

SYilPTOMS. — ^Metastases may be first indication. 

1. H.iEMATURiA. — Usually is earliest symptom. Often inter- 

mittent. 

2. Pain. — ^Variable : may be none, or dragging in loin ; severe 

on passage of clots. 

3. Wasting. — Usually rapid. 

PHYSICAL SIGNS.— 

Tumour. — (a) Tends to fill flank and then extend towards 
mid-line ; (b) Often movable, but maj' be fixed ; (c) No 
. • movement on respiration ; (<f) Crossed by colonic resonance ; 

(e) Resonance area between tumour and liver or ribs — but 
absent if tumour very large. May fill half abdomen. 

Varicocele. — Occasionally tumour penetrating renal vein maj' 
obstruct spermatic vein ; is suggestive -when developing for 
first time in middle age, especially on right side ; does not 
disappear on lying down. 
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Malignant Tumours of Kidney, continued. 

Diagnosis . — Characteristics are : (i) H$maturia- ; {2) Pain ; (3) 

Tumour. Diagnose : — 

1. By character of tumour, from spleen or liver : if very 

movable, resembles cancer of ovary. 

2. Haematuria from other causes. 

Radiography (with uroselectan or ascending pyelography) 
determines affected side. Functional activity of diseased 
kidney is diminished. The occurrence of portions of neo- 
plasm in the urine is a pathological curiosity. 

Treatment. — Nephrectomy. Prognosis very bad. Irradiation. 


CYSTIC DISEASE OF THE KIDNEY. 

POLYCYSTIC KIDNEYS : CONGENITAL CYSTIC 

KIDNEYS. 

Etiology. — May occur in foetus, obstructing labour. Symptoms 
most commonly at 40 to 50 years. Probably all congenital. 
May be familial. May be undiagnosed and found post mortem. 
Morbid Anatomy. — Bilateral, but one side usually larger than 
other. Often very large. Surface irregular from protruding cysts. 
On Section. — Numerous cysts ; contents clear or turbid fluid, 
containing albumin and phosphates, piay be urea ; cysts 
open into each other, but no communication %vith pelvis or 
caliccs. No obstruction in ureters. Remnants of renal tissue 
may be visible, but, even if absent, microscope often shows 
unexpected amount. 

Rarely : Liver and spleen also cystic. 

Pathogenesis. — (i) Generally ascribed to remnants of mesonephros 
(Wolffian body) included in metanephros or true kidney. In 
infants, tlicre may also be imperforate anus. (2) Less probably : 
an endothelioma of kidney. No obstruction of ureters present 

Symptoms. — May be none. 

1 . Bilateral renal tumour : may increase in size. 

2. Hrematuria. 

3. SjTnptoms and signs of chronic interstitial nephritis — thickened 

arteries, hypertrophy of heart, urinary changes. 

Course. — Either tumour or symptoms may first attract attention. 
Onset usually insidious, but subsequent progress rapid. Death 
in ur.xmia, cerebral hajmorrhage, or cardiac failure. 

Treatment. — Palliative. Operation useless. 


VARIOUS CYSTS. 

Echinococcus Cysts. 

Solitary Cysts. — Prom dilatation of an obstructed tubule. 

Small Cysts in Chronic Nephritis, from obstruction to tubules 
DifTuse Cystic Disease of kidnej’s, liver, spleen, and sometimei 
thyroid. Cj'sts small and not numerous. May be related tc 
congenital cystic disease. Very rare. 
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PERINEPHRIC ABSCESS. 

Suppuration of connective tissue round kidney. 

^Etiology. — ^Infection commonly through blood. Occasional local 
causes are trauma, or extension from kidney, appendix, or spine. 

I A chronic perinephritis, with extensive fibrosis, also occurs. 

Symptoms. — Onset often insidious, with signs of sepsis — ^pyrexia 
and sweating. Pain in lumbar region variable. Hip-joint often 
flexed. In lumbar region, skin may be red and oedematous : 
tender on pressure. Leucocytosis. Rarely, pyuria or hsematuria. 
Tumour in loin ; irregular shape, no movement on respiration or 
palpation. 

Diagnosis. — From : — 

CARIES OF SPINE. 

RENAL TUMOURS. — Usually movable. Hsematuria. 

TUBERCULOUS HIP. — Joint swollen ; resists rotation as well as 
extension. 

Treatment. — Drainage. 


CHAPTER CXIV. 

CYSTITIS. 

Inflammation of bladder due to bacterial infection. 

Origin and Effects of Bacteria in Bladder. — ^Bacteria can pass 
through bladder harmlessly. Predisposing and local causes lead 
to infection. In absence of these, cystitis (e.g., 'coli cystitis’) 
is usually associated mth pyelitis or, less often, posterior 
urethritis. {See Pyelitis, p. 669.) 

PATHS OF INFECTION.— 

1. Descending. — From kidney — ^pyelitis or direct from blood- 

stream. 

2. Ascending. — From lower urinary tract — ^by instruments or 

previous inflammation. 

3. By Extension. — From surrounding structures, rarely. 

PREDISPOSING CAUSES.— ChiU. Debility. Constipation. 

Alcohol. 

LOCAL CAUSES. — Stricture ; enlarged prostate ; calculus or 
neoplasm of bladder ; diseases of nervous system causing reten- 
tion ; diverticulitis ; bilharzia ; pelvic tumours and pregnancy ; 
diabetes ; passage of septic instruments ; injuries. 

Rake. — ^Irritants in urine — e.g., turpentine, cubebs. 

•niorbid Anatomy. — 

IN ACUTE FORM. — ^Mucous membrane swollen, often covered with 
mucus, and with numerous ecchymoses. Neighbourhood of 
trigone and ureters earliest and most affected. 

IN CHRONIC FORM. — Fibrosis often leads to contracted bladder. 
Irregular ulceration and sloughing of mucosa results in thinning 
of wall, with pouches and trabeculse. 
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Cystitis, continued. 

Symptoms . — ^Depression . Constipation . 

acute cystitis. — O nset often sudden, (i) Pain above pubes 
and in perineum ; (2) Frequent desire to micturate ; (3) Agonizing 
pain in bladder and end of penis on micturition ; (4) Pyuria. 
May be ha;maturia. No pyrexia, sweats, or rigors. 

CHRONIC CYSTITIS. — Similar but less marked symptoms. 
Usually secondary to acute cystitis, but onset may be gradual — 
e.g., in retroverted gravid uterus. 

Diagnosis, Diagnostic Methods, Condition of Urine, Bacteri- 
ology . — See Pyelitis, pp. 667-671. 

Treatment . — See Pyelitis, p. 669. 

LAVAGE OF BLADDER. — Consider in cases resistant to treatment. 
Not in acute stages and while micturition is painful. 


CHAPTER CXV. 

TUBERCULOSIS OF URINARY TRACT. 


I. TUBERCULOSIS OF THE KIDNEYS. 

Etiology. — 

MODE OF ORIGIN. — In fatal phthisis there may be foci in kidneys, 
and in generalized tuberculosis often some miliary tubercles of no 
clinical importance. Clinical renal tuberculosis may have origin : — 

1. Through Blood-stream. — Often secondary to slight 

pulmonary focus or chronic bronchial gland. Rarely is 
primary. 

2. Through Ascending Infection. — From bladder, prostate, 

epididymis, etc. Rare. 

3. Direct spread from tuberculous vertebra has occurred. 
AGE.— Commonest, 20 to 30 years. 

SEX. — Males commoner than females. 


Morbid Anatomy. — Surface of kidney may appear normal. 

IN BLOOD INFECTIONS.— 

a. Commences at base of pyramid in upper or lower pole. 

Caseous nodule forms, tends to soften and to burst into 
pelvis; hence ragged cavity; pyelitis may follow; 
tuberculosis tends to spread down ureter. Nodules may 
be multiple, some being caseous and some ruptured. 

b. Less commonly, commences in pelvis and attacks pyramids • 

or ureter chiefly affected being infiltrated and thick. 

IN ASCENDING INFECTIONS. — Lower pole usually attacked, 
spreads inwards from apex of pyramid. Ureter thickened 
Modules spread by formation of surrounding miliary tubercles’ 
which grow and coalesce. ^ ' 

Intervening renal tissue may be healthy, fibrosed, or occasionally 
show changes of nephritis. 

^ mSh'^lricr of other following 
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PROGRESS OF DISEASE . — Many months or several years before 
kidney is destroyed. 

RESULTS may be :■ — 

1. Kidney forms sac cdntaining thick putty-like material. 

2. Fibrosis marked : pelvis and capsule thickened, scattered 

caseous nodules. 

3. Pyonephrosis : from blocking of ureter with tuberculous 

growth. 

4. Ureter thickened and ulcerated. 

Other changes may be : — 

Secondary infection with pyogenic bacteria. 

Spread down ureter to bladder, vesiculae seminales, testes, 
prostate : in late case with widespread disease, primary 
focus often doubtful. 

Glands in hilus enlarged. 

Adhesions to surrounding structures. 

Symptoms. — 

1. FREQUENCY OF MICTURITION.— Night and day. Most 

frequent early symptom. Becomes urgent and painful. Due 

to : {a) Polyuria ; (6) Non-tuberculous inflammation of 

trigone ; and partly to reflex irritation. 

2. PAIN. — ^May be : {a) Renal — dull ache in loin : frequent, [b) 

Bladder — at end of penis : from passage of tuberculous matter, 

even before bladder affected. Ureter may be blocked. 

3. PYURIA. — ^May be absent at times if ureter blocked. 

4. H.®MATURIA. — ^Slight, except early: rarely, profuse from 

pelvis. 

In unilateral disease.— General health fair. 

In bilateral disease . — Constitutional symptoms more marked, 
irregular pyrexia, rigors, loss of weight. Phthisis common. 

Physical Signs. — Often no local renal signs. Occasionally ; (a) 
Tenderness on pressure. (6) Kidney palpable — unusual : large 
tumour rare except with pyonephrosis. Tuberculous nodules 
may be palpable in testes, vesicul®, or ureters (per tectum). 

Urine. — Amount increased ; specific gravity low ; colour pa.le ; 
reaction acid ; pus varies, often seWes in white layer, leaving 
urine dear ; blood usually absent ; casts rare. Sterile, Tubercle 
bacilli may be present. In early stages may be no change except 
slight albuminuria. 

Diagnosis. — Questions arising are : (i) Is renal tuberculosis present ? 
(2) Which kidney is affected ? (3) What is condition of other 

kidney ? (4) What is condition of genito-urinary tract ? (3) Is 

tuberculosis present elsewhere ? 

PRESENCE OF RENAL TUBERCULOSIS.— 

a. Suggestive Symptoms. — (i) Frequency of micturition 

without arteriosclerosis ; (ii) Pyuria ; (iii) Tuberculosis 
of testis, vesicul® seminales, prostate, or lungs. 

b. Tubercle Bacilli in Urine. — (Tubercle bacilli may 

possibly occur in urine without renal tuberculosis ; hence 
bacilli, in absence of pus and symptoms, would not prove 
renal tuberculosis.) 
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Tuberculosis of the Kidneys — Diagnosis, continued. 

CONDITION OF EACH KIDNEY.— 

a. Cystoscopy. — (i) Pus issuing from ureter may be visible ; 

(ii) If ureter involved, ureteric orifice is red, dilated, and 
is displaced outwards by contraction of fibrous tissue in 
ureter ; (iii) There may be tubercles locally in bladder. 

b. Catheterization of Ureters. — Urine examined from 

each kidney : injection of indigo-carmine or phenol- 
sulphonephthalein previous to catheterization. 

c. Radiography. — ^Tuberculosis gives indefinite shadow, 
EXAMINATION OF TESTIS, PROSTATE, VESICULiE SEMI- 

NALES, AND URETER,— Also of lungs. 

ABDOMEN, THORAX. SPINE. — Examine for calcified glands 
and signs of tuberculosis. 

Course. — Never heals. Gradual increase of toxaemia, renal inefficiency, 
and liability to secondary infection. 

Treatment. — 

Indications for Operation. — ( i) Unilateral disease ; (2) 

Pyonephrosis, even with some disease in other kidney. 
Contra-indications, — (1) Bilateral disease ; (2) Tuberculosis 
elsewhere causing constitutional symptoms. 

WHEN OPERATION IS CONTRA-INDICATED.— Treat as 
tuberculous cystitis {see below). 

Prognosis after Operation. — If bladder unaffected, and no disease 
in epididymis, vas, or prostate, prognosis is good, but other kidney 
may become infected at any interval subsequently. 


II. TUBERCULOSIS OF THE BLADDER. 

{Tuberculous Cystitis.) 

■> 

Most common in young males. Always secondary to tuberculosis of 
kidney, epidid}Tnis, or possibly prostate. Spreads along lymphatics 
of ureter or vas, which become thickened. 


Morbid Anatomy. — 

b:ARLY. — Tubercles form, caseate. and form ulcers covered with 
sloiigli and sunrounded with gray tubercles. 

Sitf..— (1) Around ureteric orifice, secondary to kidney; (2) 
Outer side of ureter, secondary to epididymis, 

I.ATER. Fibrosis causes extreme contraction of bladder. Perforation 
vci^' Sccondaiy infection may occur, ulceration marked, 

and phosphatic deposits. 

Symptom 5 .--(r) Frequency of micturition, especially at night. 
1 a«\ in bladder and end of penis on micturition. (3) Urine 
pale, acid, clear or purulent ; blood not common. 
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Diagnosis. — 

METHODS. — (i) Examination of urine for tubercle bacilli and 
pyogenic organisms ; (2) Condition of epididymis and vas, and 
of kidneys and ureter ; (3) Cystoscopy. 

DIAGNOSIS FROM. — Other causes of cystitis, and from pyelitis, 
calculi, neoplasms, Bilharzia. 

Prognosis . — Grave. 

1. When primary focus is removed, small lesion occasionally heals, 

but often relapses. 

2. Progressive, commonly ; bladder contracts ; finally back- 

pressure to kidneys, and uramia. 

3. Rapid extension and complications : fistuls, secondary bladder 

infections, tuberculous peritonitis, general tuberculosis. 

Treatment. — 

OPERATION. — Removal of primary focus, kidney or testis, \vith 
ureter or vas. (Exclude bilateral renal tuberculosis previously.) 

General measures to maintain health. 

Operations on bladder and all local treatment of bladder value- 
less. Drugs useless. 

lit. TUBERCULOSIS OF THE PROSTATE. 

Frequent in genito-urinary tuberculosis, but rarely if ever primary. 

Symptoms. — (1) Pain and frequency of micturition j (2) Pain on 
defecation ; (3) Extreme pain on catheterization. Symptoms 
may be latent, discovered on routine examination in genito-urinary 
tuberculosis. 

Physical Signs. — Per rectum : nodules in prostate ; fairly hard ; 
may be unilateral. Examine epididymis, vas, etc., for signs of 
tubercle. Massage prostate and examine secretion for tubercle 
bacilli and pus. 

Diagnosis. — Usually by other genito-urinary tuberculosis, (a) From 
gonorrhoea : presence and examination of discharge, epididymitis. 
(6) From cancer : neoplasm much harder. 

Treatment. — Remove primary disease by operation. Sedatives 
for bladder. 

IV. TUBERCULOSIS OF THE TESTIS AND 
EPXDIDYmS. 

Etiology. — (i) Primary ; not uncommon. (2) Secondary to genito- 
urinary or other focus. Presence occasionally diagnoses an 
obscure tuberculous peritonitis. 

AGE. — ^May occur in infants;, when prognosis is bad owing to 
generatization. 

IN JURY.— Often calls attention to nodule ; no definite proof of 
cahsation. 
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Tuberculosis of the Testis and Epididymis, continued. 

Sfforbid Anatomy. — Commences in globus major of epididymis ; 
nodule forms ; spreads through epidid^miis, which becomes 
irregularly thickened round testis ; then along vas to remainder 
of genito-urinary tract. Testis often free until late stage. 
Caseation and softening may produce cold abscess, which becomes 
adherent to scrotum and bursts. 

Symptoms. — Usually no symptom until attention attracted by pain 
on casual pressure ; testicular sensation remains. 

Signs. — ^Nodule in globus major, unilateral at onset ; chronic 
progress slow. Later, entire epidid5nnis becomes thickened, 
hard, and irregular. Small hydrocele common. Spread along 
vas gives sensation of ' beading ’. Testis rarely much enlarged. 
Rarely : Acute onset with pain. 

Diagnosis. — From : — 

I. GUMMA. — Affects testis. Testicular sensation diminishes. Im- 
proves with antisj^hilitic treatment. Wassermann reaction 
positive. 

a. GONORRHQJA. — Affects globus minor initially. Presence and 
history of discharge. 

3. NEOPLASM. — Affects testis and epididymis. Rapid growth. 

Treatment. — ^Not uncommonly heals under general treatment. 

operation.— 

Indications. — Condition spreading under treatment ; vas 
affected. Early stage, partial epididymectomy. Later, 
remove testis and vas so far as possible. 

Contra-indication to Operation. — ^Extensive disease else- 
where. 
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Section FJJJ.— DISEASES OF THE BLOOD AND 

SPLEEN. 


CHAPTER CXVI. 

NORMAL BLOOD. 


Normal Blood Picture. — In a healthy adult male, age 20 to 40 
years, the following figures are normal : — 

Red cells (erythrocytes) .. 5,500,000 to 6,000,000 per c.mm. 

Heemoglobin .. 95 to 100 per cent 

Colour index . . 0‘8 to 0-9 

White cells (leucocytes) .. 5000 to 9000 

Platelets . . 200,000 to 350,000 per c.mm. 


Differential Count of White Cells : — 

Pol;^orphonuclear neutrophils • 

Eosinophils or coarsely granular oxyphils 
Mast cells or coarsel}' granular basophils 
Large mononuclears (hyalines, monocytes) .. 

Small lymphocytes .. 15 to 25 per cent! 

Large lymphocytes . . 5 to 10 per cent / 

Results in an ordinary count of 500 white cells are probably 
accurate within ± 10 per cent. Figures in the first place of 
decimals are valueless. 


50 to 75 per cent 
2 to 3 per cent 
0-1 to 0-5 per cent 
4 to 8 per cent 

20 to 35 per cent 


The Colour Index is a measure of the amount of haemoglobin con- 
tained in each red cell compared mth the normal amount. It is 
calculated thus : — 

Haunoglohin per cent . Number of red cells 
100 ’ 5,000,000 

(For comparison, 5,000,000 per c.mm. is used as standard.) 

Note. — Red cells in healthy female about 5,000,000 to 5,500,000. The 
‘noftnal’ figures for both male and female are often exceeded, and 
6,500,000 to 7,000,000 is not unusual. Hamoglobin: normal about 
i6gm.perioo c.c.with 5,5oo,oooredcells. The standards used in various 
hcemoglobinometcrs difier considerably. 


Coagtilation Time. — ^Varies in a given case : (i) Rapidly in first few 
successive drops ; (2) With temperature of observation. At 
37° C. as follows : — 



Mean 

Limits 

1st drop 

130 sec. 

100-170 sec. 

sod ff mm mm mm 

65 II 


3rd ft mm mm mm 

45 II 


4th and subsequent drops . • 

40 II 

S 5-55 II 


Acceleration probably due to products of bruised tissues and 
later to gathering platelets. Estimation by Dale and Laid- 
law’s and by Gibbs’s methods. 
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Normal Blood, coniinticd. 

Fragility of Red Cells. — Haimolysis normally commences in NaCl 
solution about 0-45 per cent ; complete about 0-40 to 0-35 per cent. 

Bleeding Time (Duke’s Test). — ^A deep prick with cutting needle 
or small cut is made in ear. Blood is soaked off wthout pressure 
on filter paper every 20 seconds, until cessation. Normal : i to 
2i minutes. 

Capillary Resistance Test (Rumpel-Leede’s).— Arm constricted 
with sphygmomanometer armlet at diastolic pressure for 2 
minutes ; normally no petechias are produced. (Much longer and 
high jiressures can be normally -withstood, but this is advisable 
standard.) 

Size of Red Cells. — Red cells normally vary in size somewhat in 
a given individual. Average normal mean diameter = 7’2 ft. 
Limits of mean diameter in different persons = about 6-9 to 7-5 /i. 

PRICE-J ONES’ CURVE. — ^The number of cells which are smaller 
and larger than the commonest size are equal ; if plotted for size 
and percentage, the curve is symmetrical. 

Sedimentation Rate. — Rate of sedimentation of red cells in citrated 
blood. Due to complex factors. Standards of normal fixed for 
different methods (usually Westergren). Delayed especially in : 
cachexia, phthisis, allergy, and anaphylaxis. Accelerated especially 
in : severe anajmias and blood diseases, infections, and inflamma- 
tions. No value in diagnosis, but useful in judging progress in 
phthisis. 


CHAPTER CXVII. 


GENERAL CONSIDERATION OF 
DYSH^MOPOIETIC ANZBIVEIA. 


Anajmia means a reduction in the hrcmoglobin or erythrocytes of 
the blood. Also applied to the symptoms resulting. 

Reduction in haemoglobin is the essential feature. Erythrocj'tes in 
milder grades, e.g., moderate chlorosis and microcytic ansmia, may be 
rediiced only in size and volume ; but in all severer grades also in number. 

Erythrocytes tend to maintain normal full-saturation with luemoglobin 
both when larger or smaller than normal, but in severe microcytic forms 
there may be under-saturation. Super-saturation is not recognized. 

Causes of Anaemia. — (i) Deficient or defective formation of red cells 
or hrenyMnn (' dysha:mopoiesis ’, Witts); (2) Destruction of cells ^ 
in the body (ha?molysis) ; (3) Removal of blood. The first cause 
IS alone discussed in this chapter. 


Deficient or Defective Formation of Red Blood-ceUs.— Know- 
ledge of factors influencing formation of red cells is important 
development respectively of megalocytosis (macro- 
c> tosisl and microcytosis, and the relations of the two forms 
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Advances have followed specially from : (i) Discovery of 

action of liver* in pernicious ansmia ; (2) Price- Jones’s study 
of size of red cells ; (3) Recognition of importance of gastric 
secretion. 

Normal Development of Red Cells. — ^Red cells develop within 
capillaries in the bone-marrow, originating from cells lining the 
walls, probably reticulo-endothelial. Progress may, provision- 
ally, be regarded as in definite stages, as sho^vn in the following 
diagram. (Megalocytes do not form normally during life.) 


HSMOPOIETIC 

Capillary 
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Normal Abnormal 

— Reticulo-endothelial cell 
Stage I ^ 

^ • — - • — « McgalobJasts ™ .• —^Megalocytes 
Stage 2 ^ 

— Normoblasts— — •—^Microcytes 
Stags 3 I 

- — - (Reticulocytes) 

I 

^ ^ • Normocytes 

**"”'’*“ “or erytUrocytcs 


O 


Peripheral 

circulation 


Notes . — 

r. Many megaloblasts can probably develop from a single parent 
cell, and many normoblasts from a single megaloblast. 

2. Normoblasts are smaller than megaloblasts and smaller than 

final ripe erythrocytes (normocytes). 

3. Megaloblasts may form megalocytes if normal development of 

normoblasts is impeded. 

4. Normoblasts may form microcytes if normal development of 

erythrocytes is impeded. 

5. Some ‘stickiness’ normally prevents megaloblasts and normo- 

blasts from entering the peripheral circulation. 


• In the chapters on anaimia ‘ liver ’ is frequently used to include hog-stomach 
preparations. 
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Normal Development of Red Cells, continued. 

THREE STAGES are thus recognizable: — 

1. Reticulo-endothelial Stage. — Development into megalo- 

blasts. Interference produces aplastic or normocytic 

anesmia. 

2. Megaloblastic Stage. — ^Development into normoblasts. 

Interference produces megalocytic anosmia. 

3. Normoblastic Stage. — ^Development into erythrocytes. 

Interference produces microcytic ancsmia. 

Interference at Reticulo-endothelial Stage : Aplastic or 
Normocytic Anaemia. — ^No knowledge of factors influencing 
development into megaloblasts. Interference results essentially 
in : (1) General reduction of red cells without qualitative changes 
(later stages are normal) ; (2) Haemoglobin proportionately dim- 
inished. Colour index varies round normal. 

Interference at Megaloblastic Stage : Megalocytic Anaemia. — 
Normal development in the marrow from megaloblastic to normo- 
blastic stage needs actmty of a substance first recognized in 
liver, a specific haemopoietic substance often referred to as ' P.A. 
(pernicious anaemia) factor’ or hsemopoietin. Absence of this 
substance results essentially in megalocytosis. 

CHARACTERISTICS OF MEGALOCYTOSIS.— 

1. Megaloblasts, hindered from normal development, produce 

a certain number of megalocytes which enter the circula- 
tion, thus causing increase in the average size (megalo- 
C3d:osis) with reduction in total numbers owing to lack of 
formation of normoblasts. 

2. Hemoglobin falls as to total amount. 

3. Colour index rises from increased proportion of hemoglobin- 

saturated megalocytes. 

Megaloblasts are almost invariably present in blood. Normo- 
blasts absent in pure forms. 

The clinical entity of pernicious anemia may exhibit pure 

megalocytosis without normoblastic abnormalities. 

THE H/EMOPOIETIC SUBSTANCE OR P.A. FACTOR.— The 
mode of formation of this anti-anemic substance was elucidated 
by the succes.sive discovery of the curative powers in pernicious 
anemia of various preparations which are summarized as follows: — 

Active by Mouth. — Approximate order of discoverv : — 

1. Liver. 

2. Liver extract. 

3. Hog’s stomach : mucosa and muscularis. 

jj. Gastric juice digested with beef. 

5. Gastric juice with yeast (vitamin and B,). 

6. Gastric juice with heated yeast (vitamin B.). 

Active oil Injection . — Liver extract. 

Inactive on Injection . — Dried hog’s stomach. 

Inactive . — 

1. Layers of hog's stomach separately. 

2. Gastric juice alone. 

3. Yeast alone. 
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Production of HjEmopoietic Substance. — ^Hsemopoietic sub- 
stance is thus produced by interaction of : — 

, a. Intrinsic Factor. — Secreted from pyloric end of stomach, 
and duodenum, probably by Briinner’s glands. Is 
probably a ferment but not rennin or pepsin. Secretion 
is prevented by some unknown lesion which also causes 
achlorhydria. Is inactive on injection. 

6. Extrinsic Factor. — ^Nature unknown; is not vitamin B 
complex, but closely associated \vith it : present in 
most mixed diets. 

Absorption and Storage of Hemopoietic Substance. — ^I s 
normally absorbed from small intestine ; absoiption of 
pharmaceutical preparations not very efScient — are 50 times 
more potent on injection, fe stored in liver, also kidneys 
and other solid organs : hence present in various animal and 
fish livers. Storage may be prevented by disease of liver, 
e.g., cirrhosis, and by certain ill-defined defects. 

MEGALOCYTIC AN.$MIA. — ^Develops if amount of hsemopoietic 
substance reaching bone-marrow and acting efficiently is defective. 
Deficiency may result from ; (i) Intrinsic factor ; (2) Extrinsic 
factor : (3} Absorption from intestine ; (4) Errors of storage. 
More than one of these factors may be present simultaneously. 
Further, is often complicated by simultaneous presence of micro- 
cytic anaemia ; and sometimes by partial aplasia. 

Interference at Normoblastic Stage ; Microcytic Anaemia. — 
Normal development from normoblasts to erythrocytes needs 
a supply and absorption of iron, such that the amount absorbed 
into the body and efficiently acting in the marrow is sufficient 
to ensure enough haemoglobin to saturate completely the full 
normal complement of red cells. Amount of iron in food is only 
just in excess of body's need with normal absorption. (Traces 
of copper and other minerals, thjnroxine, and vitamin C are also 
necessary.) 

RESULTS OF DEFICIENCY OF ABSORBED IRON 

1. Fall of haemoglobin. 

2. Microcytosis. The total number of red cells may be about 

normal — e.g., in moderate chlorosis, a pure microcytic 
anaemia. In other cases the total number is lessened in 
addition to the size being reduced. 

3. Colour index low. The result of microcytosis. Occasionally 

the cells are no longer haemoglobin-saturated, and the 
colour index then falls very low. 

MICROCYTIC AN.$MIA. — Develops if iron is deficient for the 
normal or for special demands. Deficiency may result from : 
(i) Excessive demands, e.g., haemorrhage; (2) Faulty diet; (3) 
Faulty absorption. Iron is absorbed mainly in first fifteen inches 
of intestine from pylorus, and better in acid than alkaline reaction. 
Absorption is thus interfered with (o) by achlorhydria, (6) possibly 
by hyperchlorhydria, if causing too rapid paissage of contents, and 
(c) by general disturbance of intestinal absorption. 


MED 
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Microcytic Ansemia, continued, 

Imtial change may be microcytosis without reduction of num- 
bers, as in chlorosis. Number falls in severer grades and may do 
so from onset. Normoblasts may be present when number • 
considerably reduced. 

Condition reacts to iron, maybe completely, but depends on,^ 
cause. 

Znterfcronce at all Stages. — ^Certain substances and factors are, 
necessary for formation of blood efficiently at all stages. Little 
known, but include thyroxine, calcium metabolism, and probably 
vitamin C. Exhaustion of marrow may occur from persistent 
over-demands or from toxic action of other diseases. Bone- 
marrow may be mechanically reduced by tumours, etc. (see 
Leuco-erythroblastosis, p. 742). 

Reticulocytosis. — Reticulocytes are slightly immature erythrocytes 
which mature in circulating blood : they are present in normal 
blood up to about 1 per cent of total red cells. Formerly recog- 
nized with Romanowski stains as 'punctate basophilia'. 

INCREASE OF • RETICULOCYTES.— Accompanies increased 
delivery of red cells from the marrow into the circulation. It 
thus occurs temporarily in any type of anesmia during improve- 
ment or remission ; the rise may be large and constitute a 
' reticulocyte crisis ' in cases of deficiency anajmia in which the , ■ 
marrow has become hyperplastic. May occur persistently i 
conditions of constant increased demands for red cells without 4 ^ 
interference in normal course of formation, e.g., haimolytic 
jaundice. Reticulocytosis is thus seen in : — 

1. Hjcmorrhage, if acute and considerable. 

2, Chronic microcjdic anajmia, during improvement under iron. 

Rise depends on deficiency of red cells and not of hasmo- 
globin. May be 'reticulocyte crisis' if reds under 3,000,000 
in iron-deficiency forms. 

3, Megalocytic anaimia. Characteristically observed in per- 

nicious anaemia at commencement of treatment {see p. 704). 

4. Haimolytic anajmia, e.g., acholuric jaundice. 

PERSISTENT HIGH RETICULOCYTE COUNT AFTER 

TREATMENT. — Evidence that condition is not being neutralized 
bj' treatment. 

Rcticulocj'tes arc low' in many forms of secondary and symptomatic 
anaimia (formation of red cells diminished), and usually in aplastic 
anaemia (may be 5 per cent). 


raUure of Gastro-duodcnal Secretion.— A gastric lesion producing 
achlorhydria and microcytic anaemia may not abolish the intrin.sic 
factor (produced also in duodenum) : illustrated by resections 
and neoplasms of stomach and atrophic gastritis. But the 
unknown lesion which abolishes the intrinsic factor always 
(simultaneously or previously) produces achlorhydria 


Comblriations of Mcgalocytio and Microcytic Anasmia.- 
the two factors, haemopoictic substance and iron : (a) Eacl 
factor m.iy be deficient separately, cither completely or partially 
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[b) Both factors may be absent or deficient together, tending to 
produce both t3rpes of anaemia simultaneously ; (c) Both factors 
may fail together, or one follow the other, in either order, and 
the failure of either may be partial or complete. Various com- 
binations thus occur, especially seen in defects of diet or absorption. 
Thus coeliac disease may exhibit various combinations of anaemia, 
either in one case at different stages, or in different cases. 

Both types may require separate appropriate treatment, initially 
the megalocytic ; the causal condition, e.g., coeliac disease, 
requiring separate treatment. An initial blood transfusion may 
be necessary. 

When the megaloblastic intrinsic factor is absent, resulting in 
megaloc3rtic anaemia, a reduced amount of iron is sufficient for 
the amount of haemoglobin which can be used : a certain amount 
of 'free iron' is thus stored in the tissues. Full recovery of 
pernicious anaemia on liver alone may be due to use of the stored 
'free iron' previously unusable. In some cases of pernicious 
anaemia, and commonly in other megalocytic anaemias, microcytic 
anaemia develops during treatment, i.e., with need for more iron, 
and thus calls for treatment with iron. 

General Diagnosis of Anaemia. — 

1. INSPECTION. — Must always be confirmed by examination of 

blood. Colour of cheeks no g^de ; fever, excitement, sunburn, 
natural complexion, may mask anaemia. Mucous membranes 
better guide, but often misleading. Sallowness from constipa- 
tion, acute alcoholism, etc., or natural complexion, often simu- 
lates extreme anaemia, even of mucous membranes. 

2. EXAMINATION OF BLOOD. — ^Less than 5,000,000 ‘red cells 

per c.mm. with less than go per cent haemoglobin is anaemia. 

3. SPLENOMEGALY. — ^Moderate grade may occur in any chronic 

anaemia. 


CHAPTER CXVIII. 

CLASSIFICATION AND TYPES OF 
ANEMIA. 

Classification. — Anaemias were formerly divided into : (i) Primary — 
no recognizable cause ; and (2) Secondary — a recognizable disease 
or cause present. Modem advances prove that the division is 
unsound, as causes are kno-svn for conditions classified formerly 
as primary. Secondary anaemias were considered to be charac- 
terized by a low colour index, and the term is still used in this 
sense but should be replaced by 'microcytic' or 'hypochromic' 
anaemia. 

The classification here given is partly etiological, but know- 
ledge is still insufficient for this to be complete and consistent. A 
heading 'secondary or symptomatic anaemia' is retained for con- 
venience, .which in effect includes the general symptoms of 
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microcytic ansmias however produced, and a list of conditions 
which cause such anaemias, most of which are considered under 
separate headings. The causal conditions may be easily recog- 
nizable diseases or factors, or, on the other hand, ill-defined 
toxajmias. 

V I. H/EjMORRHAGE. — (a) Acute ; (b) Chronic. 

a. SECONDARY AND SYMPTOMATIC ANEMIAS. 

3. DEFICIENCY DYSHAiMOPOIETIC ANAEMIAS. — Inter- 

ference with blood formation. 

4. H/EMOLYTIC ANAiMlAS . — Increased blood-destruction. (See 

p. 709.) 

5. H/EMORRHAGIC DISEASES. — Increased blood-loss. (See 

p. 7x6.) 

Many forms of anxmias cannot at present be classified. 

1. Anaemia due to Haemorrhage. — Acute and chronic. See pp. 

695. 696. 

2 . Secondary and Symptomatic Ansmias. — Causes ; — 

o. HjEMORRHAGE. — Condttions opening large vessels, or constant 
loss of small amounts. Trauma. Gastric, duodenal, or typhoid 
ulcers. Hffimorrhoids. Gastric and intestinal neoplasms. 
^Icnorrhagia. Uterine fibroid. Post- or ante-partum hemor- 
rhage. Tubal pregnancy. Aneurj'sm. Hsemophilia. Hamor- 
rhagic diathesis. Hook-worm disease. 

b. INTERFERENCE WITH THE RECEPTION, ABSORPTION, 

AND UTILIZATION OF FOOD.— Starvation. Deficiency 
ansemias. Neoplasms. Chronic nephritis. Chronic sepsis. 

c. HiEMOLYSIS. — (i) In certain blood diseases, e.g., acholuric 

jaundice, (li) Protozoal infections : malaria, blackwater 
fever, oroya fever, (iii) Bactenal infections ; B. welchii, 
haimolytic streptococci, (iv) Toxic : snake venom, various 
drugs. 

A. CERTAIN INFECTIONS. — To some degree in most specific 
fevers, 

e. BLOOD DISEASES. — Numerous, e.g., splenic anaemia, leukemia. 
/. INTOXICATIONS AND DRUGS. — Many inorganic and organic 
substances, e.g., lead, mercury, arsenic, and other heavy metals ; 
trinitrotoluene and other benzol derivatives. Applications of 
X rays and radio-active substances. 
g. LEUCO-ERYTHROBLASTIC AN.EMI A. —Tumours, etc., in- 
volving the marrow. 

3 . Deficiency Dyshsemopoietic Anaemias tjnierjerence with Blood- 

formation). — Knowledge is still insufficient for satisfactory classifi- 
cation on this basis. The following is provisional. 
a. NORMOCYTIC OR APLASTIC AN.$MIA.— Aplasia of marrow, 
i. Primary. — ^No knoivn cause. Possibly prolonged absence of 
unknown factor controlling stage of development in marrow 
from reticulo-endothelial to megaloblastic cells. 
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Deficiency Dyshaemopoietic Anaemias — ^Aplastic Anaemia, eontinued. 
ii. Active Destkuction of Marrow. — (Direct action on reti- 
culo-endothelial cells.) 

a. Exposure to X rays and radio-active substances, 
p. Benzol derivatives, e.g., trinitrotoluene. 
jqote. — Leucocytes, especially myeloid, may be also affected^ 
and reduced (see Leucopenia). Anaemia due to acute 
haemorrhage is temporairily ‘normocytic’ — see p. 696. 

b. MEGALOCYTIC AN.®MIA. — ^MegaJoblastic marrow. 

i. Intrinsic Factor Deficient. — 

a. Pernicious Anamia. — ^Factor often completely absent. 

1. Pure megaloc3rtic : Reacts to liver alone. 

2. Microcytosis also : Needs iron after liver. 

p. May also occur partially in : (1) Gastric neoplasm ; 

(2) Extensive gastric resection ; (3) Atony involving 
stomach in sprue and intestinal atonies. 

ii. Extrinsic Factor Deficient in Diet (Nutritional). — 

Usually partial deficiency. Diet often defective in other 
substances, e.g., iron, vitamin D. 

Nutritional (Megalocytic) Aneemia. — Infants ; tropical ; 
pregnancy. 

Reacts to : (a) Yeast alone ; or (P) Iron after yeast, 

iii. Hjemopoietic Substance Formed but Absorption 

Deficient (Alimentary). — Deficiency only partial. Other 
results of causal diseases present, and microcytic anaemia. 
Occurs in following conditions : — 
a. Sprue. 

p, Cocliac disease, steatorrhoea, and fatty diarrhoeas. 
y DibothriocephaJus Jatus. 

8. Extensive intestinal defects. 

Note. — Intrinsic factor may also fail. 

iv. Defective Storage of Hemopoietic Substance. — ^W ith 

extensive disease of liver, e.g., cirrhosis. Also metabolic 
disturbances. May produce achrestic anaemia, 

v. Various Severe Extensive Abdominal Diseases. — 
Chronic tuberculosis and other lesions. Affect various 
factors as above. No treatment effective, 
vi. Exhaustion of JIarrow.— Megalocytic anaimia may 
develop thus in conditions usually associated with micro- 
cytic anaemia, e.g., acholuric jaundice, haimolytic jaundice, 
pregnancy anaimia. Gastric juice may be normal. 

Note i . — Spinal cord is rarely and never extensively affected 
in conditions other than deficiency of intrinsic factor. 

Note 2.— Megaloblasts present usually in all forms. ‘Liver’ is 
u.scd to include all preparations of activated substance. 

c. MICROCYTIC AN/EMIA. — Normoblastic marrow. 

I. liXCKssiVE Demands for Production of Blood — Haimor- 
rhage, hc-emolysis and destruction of blood, 

II. Nutritional Deficiency. — Nutritional (microcytic) 
anrcmia : infants, tropical, pregnancy. Reacts to iron and 
general diet. 
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iii. Deficient Absorption. — 

a- Chlorosis and late chlorosis : mainly iron defect. Reacts 
to iron alone. 

p. Gastric : simple microcytic (achlorhydric) anaemia. 
Mainly iron defect. Reacts to iron alone. 

y. Alimentaiy disturbances, e.g., diarrhoea. Deficiency of 
absorption, not only of iron. 

iv. General Metabolic Disturbances. — ^Tuberculosis and 

other wasting conditions. 

V. V.\Rious Secondary Symptomatic Anemias. 
d. COMBINED TYPES. — The three types may coexist and overlap 
in varying degrees. Thus : — 

Microcytic Anemia may precede and develop into or be com- 
bined with Megalocytic Anemia by ; (i) Additional occur- 
rence of specific megalocytic factors, e.g., loss of intrinsic 
factor ; or by (ii) Exhaustion of marrow. Price- Jones's 
curve exhibits excess both of microcytes and megalocytes. 
The microcytic factor may remain, and this type subsequently 
reappear clearly when the megalocytic factor has been treated 
or removed. 

Megalocytic Anaemia may pass similarly into Aplastic 
Anemia. 

Blood Picture. — ^Various combinations of microcytic, mega- 
locytic, and aplastic changes. 

Exhaustion of Marrow may be : (o) Temporary or partial 
exhaustion — ^marrow may be hyperplastic but exhausted, or 
partially aplastic — responsive in varying degrees to rest and 
blood transfusion, as preliminary to specific treatment; 
{b) Permanent true aplasia of marrow — no response to 
treatment. 


CHAPTER CXJX. 

SECONDARY AND SYMPTOMATIC ANiEMIA. 

X. ANiSSmiA DUE TO ACUTE HiEMORRHAGE. 

Etiology. — Rapid loss of large amount of blood : exceeding two 
pints is severe, and exceeding four pints often fatal. 

COMMON CAUSES. — Trauma, gastric and duodenal hsemorrhage, 
post-partum haemorrhage, tubal pregnancy. Also acute haemo- 
. lysis. 

Symptoms. — (Due partly to fluid loss.) Shock. Blood-pressure low. 
Pale, cold, and sweating ; may be restless. Giddiness and faint- 
ness. air hunger, thirst ; may be nausea. Pulse small and rapid ; 
temperature low. Convulsions rarely, with extreme loss (may be 
intervals of some hours). Blindness rare and transient ; very 
rarely permanent optic atrophy, only after repeated, never a 
single haemorrhage. CEdema occasionally (low blood-protein). 
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Anaemia due to Acute Haemorrhage, continued. 

The Blood. — 

1. IMaiEDIATELY AFTER HEMORRHAGE.— Little change; ^ 

haemoglobin may rise (capillauy stasis). 

2. DILUTION OF BLOOD BY TISSUE FLUIDS COMMENCES. 

— Normocytic anaemia develops, colour index about normal 
but falling ; haemoglobin continues to fall as dilution proceeds. 

3. AFTER ONE TO THREE DAYS. — Bone-marrow responds 

with hyperplasia and discharges red cells : (a) Red cells low ; 
reticulocytes 5, 10, or up to 25 per cent; microcytes and megalo- 
cytes, and few normoblasts and rarely megaloblasts. (fc) 
Haemoglobin low. (c) Colour index low. (d) Polynuclear 
leucocytosis ; 15,000 to 30,000 ; lasts a few days, (e) Platelets 
increased. (/) Coagulability usually increased. 

Recovery after single large hasmorrhage in four to five weeks. 

Treatment. — (i) Morphia. (2) Fluids by mouth and saline by 
rectum or subcutaneous injection. (3) Blood transfusion (if 
given slowly, rise of blood-pressure need not be feared) ; con- 
tinuous drip transfusion if haemorrhage is continuing unchecked ; 
gum saline if blood unobtainable. (4.) Measures to check haemor- 
rhage as indicated. (5) Anaemia ; subsequent treatment as in 
microcytic anaemia ; raw liver (but not extracts) has some value. 


II. ANEMIA DUE TO CHRONIC HEMORRHAGE. 


Etiology. — Haemorrhoids, duodenal ulcer, menorrhagia, and other 
causes. 

Symptoms. — Complaints strikingly slight until haemoglobin falls to 
40 per cent or less. Symptoms elicited on inquiry. Physical 
and mental weakness and rapid fatigue. Tire entire system 
suffers, (i) CircuJalory system : Shortness of breath, palpitations, 
faintness, giddiness, and swelling of the feet. (2) Gastro-mtcstinal 
. system : Constipation, dyspepsia, loss of appetite. (3) Nervous 
system : Headache, faintness, and giddiness, muscse volitantes 
(floating specks in the vision), irritability. In women, amenor- 
rhoea, profuse or irregular menstruation. May be slight pyrexia. 

Physical Signs. — (i) Pallor, especially of mucous membranes ; 
sallou'ucss. (2) Pulse : Soft, and easily accelerated. (3) Heart : 
Ha;mic murmurs common, either at base or at apex. 

The Blood. — Bone-marrow response variable ; may be some hyper- 
plasia, but haimopoictic tissues often exhausted with varying 
degrees of liypoplasia and sluggish response to treatment, (a) 
Red cells diminished ; reticulocytes low ; microcj^osis and 
poikilocytosis ; normoblasts .absent or scanty. (6) Hajmoglobin 
low. (c) Colour index low. (d) Leucocytes and platelets often 


Trc.atmcnt.--Priman' condition to be treated. Anremia : treat as 
mjcrocytjc anrcmia ; raw liver (but not extracts) has some value. 
Blood transfusion may be indicated .at onset of treatment. 
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III. ANffllVIIA DUE TO TOXIC AND TOXffllOIC CAUSES. 

Symptoms as after chronic haemorrhage. Exhaustion of marrow 
common ; colour index not greatly below unity. Treatment of cause 
is first indication, and may be sufficient. Often very resistant to 
ordinary treatments for anaemia. 


CHAPTER CXX. 

CHLOROSIS. 

A microcytic anaemia commencing at puberty, almost confined to 
girls, characterized by greenish pallor, symptoms of anaemia, absence 
of wasting, and rapid improvement on treatment with iron. 

Etiology. — 

AGE OF ONSET. — Between 14 and 20 years, during or shortly 
after puberty. 

SEX. — ^Almost confined to girls ; in males very rare. 

Pathogenesis. — Differs from achlorhydric microcytic anaemia in ; 
(i) Early age incidence ; (ii) Menstruation absent or scanty ; 
(iii) Changes in tongue and nails rare ; (iv) Presence of hyper- 
chlorhydria. Rapid improvement ivith iron proves a deficiency 
factor. Special factor is sexual development wth rapid growth 
at puberty, in unhygienic surroundings. Great frequency in 
nineteenth century due to unhygienic life at susceptible period. 
Present raurity shows that development is avoidable. Modern 
cases are more equal in the two sexes and more resistant to 
treatment. 

Symptoms. — 'Plumpness, puberty, and pallor’. General symptoms 
and signs of microcytic anaemia. 

APPEARANCE. — (i) Complexion pale and waxy. Greenish tinge, 
whence the name chlorosis : often not obvious. Sclerotics blue 
and eyes bright. (2) Subcutaneous fat increased. 

SPECIAL SYMPTOMS. — Tiredness, amenorrhcea, constipation. 
Swelling of feet. Cold hands and feet. Emotional and nervous. 
Appetite capricious ; flatulence and dyspepsia. Nails and tongue 
unaffected. 

Gastric Secretion. — Free HCl present : may be increased. 

, The Blood. — Chlorosis is a pure microcytic anasmia : no tendency 
^ to progress to megalocytosis or aplasia. Main change is reduction 
of htsmogloHn. (i) Red cells diminished moderately, usually 
about 4,000,000 per c.mm., infrequently lower unless very severe ; 
microcytosis and poikilocytosis ; normoblasts rare ; reticulo- 
cytes normal, (ii) Haemoglobin low, often 40 to 50 per cent, 
(iii) Colour index low, 0-5 or less, (iv) Leucocytes, little change, 
(v) Volume of blood greatly increased. 
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Chlorosis, continued. 

Course. — Rapid improvement "with iron, almost specific, but hygienic 
surroundings need attention. Recurrences common ; but iron 
maintains its effect, and courses should be given for several 
years. Tendency to recurrence diminishes in few yems, but 
may persist as anaemia until menopause. Thrombosis is a ^ 
traditional but rare complication. The blood under treatment 
follows usual course of a microcytic anaemia with varying 
reticulocytosis. 

Diagnosis. — Usually simple. Note age, sex, appearance, and type 
of anaemia. 

Treatment. — 

1. IRON. — As in microcytic anaemia. Specific remedy. 

2. DIET. — Mixed balanced diet. Milk and liver of no special 

value. 

3. CONSTIPATION. — Needs aperients. 

4. REST. — In bed in severe cases, viz., 3,500,000 red cells or under 

50 per cent haemoglobin. Improvement more rapid and heart 
protected. 

Hygienic surroundings to be considered. 

LATE CHLOROSIS. 

Resembles simple achlorhydric anaemia (q.v.) in symptomatology 
and Irealmenl, but free HCl is normal or increased. May be previous 
chlorosis or anaemia. 


CHAPTER CXXI. 

SIMPLE ACHLORHYDRIC ANEMIA. 

{Chronic Microcytic or Hypochromic Anamia.) 

A chronic microcytic anaemia associated with achlorhydria, occurring 
almost solely in middle-aged women, and amenable to treatment 
with iron. 

Etiology. — 

AGE OF ONSET. — Commonest between 30 and 50 years. 

SEX. — Almost confined to women. 

ACHLORHYDRIA. — Present in high percentage. 

Note. — Closely similar anaemia occurs wth normal or increased 
free HCl, and is referred to above as ' late chlorosis.' 
IIEREDIT\ . iMicrocytic and pernicious anaemia may occur in 
different members of a family, due to hereditary tendency to 
achlorhydria. 

P.'ithogoncsis.— Development of normal erythrocytes interfered with 
' / c \ Consideration of An/Emia, 

p. ()b9). due to: (i) Defective absorption owing to achlorhydria ; 
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(2) Deficient diet ; and also (3} Loss by menstruation and preg- 
nancy, Similar anaemia may develop after gastrectomy and 
gastro-enterostomy. 

morbid Anatomy. — Bane marrow", moderately hyperplastic ; numer- 
ous normoblasts, few megaloblasts. Stomach: chronic gastritis 
passing into atrophy of mucous membrane. Spleen: simple 
hyperplasia. 

Symptomatology. — 

MODE OF ONSET. — ^Insidious. Patients often never robust 
Symptoms traceable for many years. May develop rapidly after 
pregnancy or an illness. 

SYMPTOMS. — Complaints often slight and indefinite, due partly 
to anrnmia and partly to achlorhydria. Tiredness. Shortness of 
breath. Palpitation. Flatulence, dyspepsia, and constipation. 
May be pharyngitis and dysphagia. Menorrhagia commoner than 
amenorrhoea, especially at menopause. Neuroses common. 

APPEARANCE. — Usually poor physique. Pale and sallow but 
not icteroid ; often not obviously anaemic. Skin dry. Tongue 
smooth and red ; rarely sore. Nails brittle ; may be hollow and 
spoon-shaped (koilonychia) : recover on treatment. Glossitis 
may extend to stomatitis and to pharyngitis (and possibly to 
Plummer- Vinson syndrome). 

SptEEN. — ^May be moderately enlarged in chronic severer grades. 

Gastro -intestinal System. — 

GASTRIC JUICE. — Achlorhydria in high percentage of cases, 
hypochlorhydria almost invariable. Histamine injection may 
cause some free HCl in 30 per cent. Achlorhydria persists after 
treatment ; occasional exceptions. Ferments present but reduced. 

BARIUM MEAL. — Stomach often empties rapidly from flaccid 
pylorus. May be rapid passage to caecum and delay in colon. 
Atonic features common. 

Central XTervous System. — No changes. 

The Blood. — 

RED CELLS. — (i) Smaller than normal — microcytosis ; (2) Number 
often about 4,000,000 per c.mm. ; {3) Reticulocytes normal unless 
count 3,000,000 or under, when increased ; under treatment, 
reticulocyte crisis, rising to 5, 10, or rarely ao per cent, depending 
on severity. 

StZE OF Red Cells. — Average mean diameter 6-8 p or less 
(normal 7-2 fi). Price-Jones’s curve fairly symmetrical. 

Haemoglobin. — ^Reduced : may be very low. 

Colour Index. — L ow ; under o-j, often 0-4. 

" LEUCOCYTES.~No definite changes. Platelets normal. 

SERUM. — Pale. Van den Berth's test negative. 

Course. — Reqionds to treatment with iron: may be 6 to 8 weeks 
before change noticeable. Relapses frequent : courses of iron 
may be necessary throughout life. May improve after meno- 
pause, but never robust health. 
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Simple Achlorhydric Anaemia, cmtimied. 

Complications and Sequelae. — ^Pernicious anaemia may develop, but 
very rare. Plummer-Vinson's syndrome is believed to be a sequel 
occasionally. Neoplasms of oesophagus rarely recorded. Throm- 
bosis may occur. 

Diagnosis. — From other causes of microcytic and symptomatic 
anaemia. 

Treatment. — 

IRON. — ^Essential {for dosage, etc., see Treatment of Deficiency 
Anaemias). Liver and stomach extracts valueless. 

BLOOD TRANSFUSION. — In severe and resistant cases may 
hasten improvement. 

SEPTIC FOCI. — Must be treated. Also other accessory factors. 

MENORRHAGIA. — Often serious factor, especially at menopause ; 
may need specific treatment. 

DIET. — Mixed balanced diet. 


CHAPTER CXXII. 


PERNICIOUS ANEMIA. 

{Addisonian Anamia.) 

A severe anaemia, primarily due to an unknown defect in gastro- 
duodenal secretion, characterized by megalocytosis, achlorhydria, 
hyperplasia of the bone-marrow, tendency to changes in the spinal 
cord, and rapid improvement \vith liver and similar treatment. 


Etiology. — 

AGE. — ^Most common 40 to 60 years. Most recorded cases in 
extreme youth are doubtful. 

SEX. — ^Equally affected. 

HEREDITY. — ^Familial factor not uncommon. Achlorhydria and 
microcytic aniemia also not infrequent in relatives of subjects. 


Nature and Origin. — For general theory, principles of treatment, 
and relation to other megalocytic ansemias, see General Con- 
sideration OF Dvsh/Emopoietic An/emia, and Classification 
AND Types of Anjemia, pp. 6S6-695. 

The intrinsic factor is completely absent and does not return on 
treatment. Its absence is preceded by achylia, also permanent, 
and is due to a defect in giistro-duodenal secretion. 

FRliE IRON. — Presence of 'free iron' and excess of bilirubin in 
organs, formerly ascribed to hremolysis, is due to hindrance to 
their normal consumption in building hasmoglobin. Such iron is 
available for use in the bone-marrow under liver treatment.' 
Some degree of increased luemolysis is probable, attributable to 
destruction of immature and defective red cells by normal 
processes. ^ 

CHANGES IN THE CENTRAL NERVOUS SYSTEM.— Probably 
/t-*’* closely allied but not necessarily identical defect. 

(.StT SuiivcuTi; Combined Degeneration of the Cord.) 
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Otber IMEcgalocyiic Ansemias. — Relation to these is discussed on pp. 
689 seq. ; see also Classification and Types of Anaemia, p. 691 
IN OTHER MEGALOCYTIC ANAEMIAS 

1. Causal disease often evident : cure of ansmia still leaves 

these symptoms. 

2. Anaemia is only occasionally megalocytic. Microc3rtic 

anaemia is commoner and also may precede or follow a 
megalocytic phase. 

3. Leucocytic changes not uncommonly present which differ 

from pernicious anaemia, especially leucocytosis. 

Blood changes consequently are rarely typical of pernicious 
anaemia. 


PRINCIPAL 


1. Leucocytes . . 

2. Neutrophils 

3. Poikilocytosis 

4. Free HCl 

5. Indirect van 
, den Bergh 

6. Yeast 
Blood sugar 


DIFFERENCES.— 

Pernicious Aneemia. 
Leucopenia 
Lobes increased 
Marked 
Absent 


Other Types. 
Leucocytosis usual 
Lobes not increased 
Slight 

May be present 


Low : 0-2 to 0*5 
Often active 
Often flat curve 


High : 2 to 5 units 
No effect 
Normal 

With careful study of blood and clinical state, errors of diagnosis are 
rare. Any unusual symptom or blood feature, especially leuco- 
cytosis, must be carefully considered. 


Morbid Anatomy. — 

CARDINAL CHANGES. — (i) Atrophic gastritis ; (2) Megaloblastic 
hyperplasia of bone-marrow ; (3) Free iron in various organs ; 
(4) Fatty degeneration ; (5) Changes in spinal cord. 

GENERAL. — Wasting slight or absent. Pallor or yellow tint. 
Fat yellow. Muscles bright red. Petechial hEemorrhages on 
serous surfaces. May be serous effusions. 

STOMACH. — ^Diffuse atrophic gastritis. 

BONE-MARROW. — Megaloblastic hyperplasia. Typically exhibited 
by femur : — 

Macroscopic. — ^Marrow deep red and gelatinous : commences 
in patches, but often no yellow marrow ; may be areas of 
n piqsta, absorption of bone, and expansion of marrow cavity. 

Histology.- — Great increase of megaloblasts, gigantoblasts, 
and primitive generations of both red and white cells. 

HEART. — ^Fatty degeneration extreme, especially on and near 
papillary muscles (yellow spots on red muscles). 

LIVER.— Normal size or somewhat large ; yellow and fatty ; 
free iron in excess, especially in outer zone of lobules. 

SPLEEN. — ^Usually enlarged ; considerable fibrosis ; free iron in 
excess. Occasionally atrophied. 

Histology. — Cells few in number, mainly lymphoc3rtes and 
phagocytes containing red cells. 

SPINAL CORD. — Subacute combined degeneration common. 



702 DISEASES OF THE BLOOD AND SPLEEN 


Pernicious Anaemia, continued. 

Symptoms. — 

GENERAL CHARACTERISTICS.— (i) Onset insidious ; (2) Com- 
plaint of great weakness: (3) Pallor marked, often yellowish; 
{4) Wasthig slight or absent. Condition usually fully developed on 
first observation. Previous health usually good, but occasion- 
ally record of anaemia. May be pyrexia. 

Symptoms are referable to the affected systems. 

ANAEMIC SYMPTOMS.— (I) Weakness, (z) Dyspnoea, palpita- 
tion, faintness, swelling of ankles. Amenorrhcea common. 

GASTRO-INTESTINAL SYMPTOMS.— Associated \vith achylia 
and atrophic gastritis, (i) Sore tongue : in about 50 per cent ; 
may precede anaemia by period of years, and then pass. In 
early stages may be red and fissured, or may appear normal, 
though sore ; in later stages smooth and atrophic. (Extension to 
pharynx and Plummer-Vinson's syndrome very rare.) (2) 
Dyspepsia and flatulence. Attacks of vomiting. Diarrhoea or 
soft motions. 

NERVOUS SYMPTOMS. — Paraesthesia of extremities (acroparaes- 
thcsia), e.g., tingling and numbness early and common (possibly 
anajmic and pass on treatment). Mental symptoms occasionally, 
usually delusions of persecution.) [See also Subacute Combined 
Degeneration of the Cord.) 

FACIES AND PHYSICAL CHANGES.— Extreme anaemia : skin 
of yellowish tint due to increased bilirubin in blood (less common 
nowadays uith earlier diagnosis). Hair often prematurely grey. 
May be areas of leucoderma and pigmentation. No uTisting. 
Nails : no special change. Teeth frequently but not invariably 
septic. 

SPLEEN. — Moderate enlargement in severe cases (nowadays rarely 
palpable). 

CARDIO-VASCULAR SYSTEM.— Blood-pressure low. Pulse 
rapid. Heart : hasmic murmurs and dilatation common. 

URINE. — Urobilin increased. Trace of albumin common. 

FjECES. — U robilinogen increased. 

HAEMORRHAGES. — Rare, occasionally in retina. Purpura, inter- 
nal and external haemorrhages very rare. 

PAIN IN LONG BONES. — ^Traditional symptom. May be acro- 
pancsthesia, absorption of bone, or subacute combined* degenera- 
tion. Now rarely diagnosed. 

Gastric Secretion. — Achylia invariable (over 99 per cent) : total 
juice ver>' small. Achlorhydria complete and permanent. No 
rcspon.se to histamine injections or cure of anasmia. Achlor- 
hydria precedes amcmia. Intrinsic factor always absent. 

The Blood (Untreated). — Mcgalocytosis is essential feature: due to 
.V, ^ marrow to more primitive megaloblastic stage. 

All formed elements are diminished. 

I. QU.\L 1 TATIVE CHANGES IN RED CELLS.— 

rt. .-iri.. Mean size and volume alwaj's increased. jMean 
diameter: about 8-3. Price- Jones’ curve : shifted to 
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right, flattened with broad base. Cells of full colour, 
often oval. Microcytes also present. * 

6. Anisocytosis and Poikilocytosis. — ^Marked. Nuclear 

remnants in some cells (Howell- Jolly bodies and Cabot’s 
rings). 

c. Nucleated Red Cells. — Rarely present in mild cases. 

The characteristic megaloblast usually present if red cells 
below 2,500,000 per c.mm., but often scanty. Occasionally 
large forms (‘ gigantoblaste’). All nucleated red cells may 
be numerous in terminal or serious stages, so-called 'blood 
crisis' (also may occur at onset of treatment without bad 
prognosis). 

d. Reticulocytes. — About 2 per cent : occasionally 4 to 5 

per cent. 

e. PoLYCHROMASiA. — Cytoplasm stains blue. 

2. QUANTITATIVE CHANGES IN RED CELLS.— 

Number of Red Cells. — Great reduction : often 1,000,000 to 
2,000,000 per c.mm. or lower. 

Hemoglobin. — Much reduced, but not to same percentage as 
number of cells, as the large red cells are fully haemoglo- 
binized. 

Colour Index. — High : usually i-i to i-z ; may be i-S if red 
cells very low. 

3. LEUCOCYTES. — Leucopenia : usually 2000 to 4000 per c.mm. 

Relative l3miphocytosis, 50 per cent. Neutrophils : increased 
lobulation, 4 or 5 lobes common, viz., shift to right on Ameth's 
count : occasionally large sizes. Eosinophils and basophils 
reduced. Myelocytes occasionally present, but scanty. Leuco- 
penia is due partly to megaloblastic proliferation affecting 
myeloid tissue m marrow. 

Turk’s stimulation cells are often found. 

4. BLOOD-PLATELETS. — ^Number very scanty. 

5. SERUM. — Separates rapidly : has yellowish tint. Van den 

Bergh reaction : indirect positive, high, 2 to 5 units. Icteric 
index : raised, 8 to 12. 

Cholesterol low. Coagulation time increased. Blood-sugar normal. 

Prog^ress and Remissions 'without Specific Treatment. — 

■ REMISSIONS. — Great improvement or ' recovery ’ usually occurs 
in first attack. Such ‘ remissions ' are a distinct feature. Rarely 
exceed three. Interval before second attack often six to twelve 
months ; subsequent remissions shorter and less complete. 
BLOOD CONDITION DURING ll^MISSION. — In first remission, 
anaemia generally improves rapidly, but rarely reaches normal ; 
changes resemble those under treatment but less complete. The 
colour index especially tends to remain high. 

ULTIMATE PROGNOSIS. — Fatal. Duration one to three years, 
rarely longer, from first observation. Acute course-^a few weeks 
— may occur ; or steady descent ; others remain sta'tionary 
several months, then commence to fail. From ^ observations 
during remissions, disease has probably lasted six to 'tivelve 
months before initial complaint. 
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Pernicious Anaemia, coniinued. 

The Blood (under EfScient Specific Treatment). — All abnormal- 
ities tend to return towards normal. 

RETICULOCYTES. — Earliest evidence of reaction to treatment. 
Under oral treatment rise commences in 4 to 5 days ; maximum 
in 10 to 14 days ; returns to normal in 20 days. With intra-> 
muscular injections figures are 3, 5, and 14 days, and for intra- 
venous injections 2, 4, and 10 days. Amount of rise : increases 
with severity of anaemia: little or no rise if red cells initially 
over 3,000,000 ; rise reaches 35 per cent wth initial count of 
1,500,000. (Rise may be absent if preliminary blood trans- 
fusion.) 

RED CELLS. — Rise commences few days after reticulocytes : about 
500,000 weekly. Size and shape return towards normal. Note : 
Treatment must be pressed until red cells number 5,000,000. 

H. 32 MOGLOBIN. — Rises more slowly : about i per cent daily. 
Colour index may fall below unity (indicating need for iron 
medication) . 

LEUCOCYTES. — Return slowly towards normal. Eosinophilia 
may be transient ; 20 per cent under raw liver. Platelets increase. 

BLOOD CRISIS. — -May occur temporarily at onset of intensive 
treatment in severe cases : cells mainly normoblasts. 


Progress and Prognosis under Specific Treatment. — Essential 
cause permanent. Blood can be brought to and maintained at 
normal ; general condition improves rapidly, but tachycardia, 
etc., more slowly ; often sensation of perfect health with red 
cells at 3,000,000 and hsemoglobin at 60 per cent, but red cells 
must be brought to and kept above 5,000,000. Spvial lesions 
advance if red cells under 5,000,000, but arrested if kept above ; 
no proof that lesions can resolve, but marked clinical improve- 
ment from relief of anaemia and re-education. 

Theoretically, life should continue to normal length ; in practice, 
at present averages 3* years under treatment ; mortality partly 
due to advance of spinal lesions with insufficient treatment, partly 
to sepsis and complications interfering with action of specific treat- 
ment. Increased use of injections of extracts, larger dosage, and 
improved maintenance will probably lengthen life. 

Return of HCl and intrinsic factor with permanent cure is excessively 
rare and not fully substantiated in true pernicious anajmia. 


Complications, — 

SUB.\CUTE COMBINED DEGENERATION OF SPINAL CORD 
(q-v.). 

.Vnff.— Complications as follows interfere with effect of specific 
treatment : dose needs great increase, but mav still fail and 
gradual or rapid fatality result. 

SEPSIS.— Frequent. Bods and abscesses ; polynucleosis may or 
persists^ result. I yehtis. Cholecystitis (suspect if dyspepsia 
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CHRONIC NEPHRITIS. DIABETES.— Association not rare. 

CARCINOMA OF STOMACH. — May develop ; relation at present 
uncertain. 

PNEUMONIA.— High mortality. 

Tuberculosis is rare. 

Diagnosis. — The characteristic symptoms and blood changes form 
generally an easy diagnosis : middle-aged patient ; complains of 
weakness ; onset insidious ; extreme ansemia ; wasting slight ; 
blood shows_ megalocytosis and great diminution of red cells, 
high colour index, leucopenia, and megaloblasts. 

If a megalocytic ansmia does not improve under specific therapy, 
either it is not pernicious anaemia or complications are present. 

SPECIFIC METHODS. — (i) Blood examination ; (2) Gastric 

juice; (3) Sternal puncture. 

DIAGNOSIS FROM;— 

1. Other Megalocytic An.emias. — Seep. 694. Note sprue, 

steatorrhoea, achrestic an«emia. 

2. MrcROCYTic AKjEMiA. — By blood examination. 

3. Carcinoma of Stomach. — («) Anasmia is usually micro- 

cytic; ( 5 ) Wasting; (r) Radiographs; («f) Gastric total acidity 
and ferments usually not reduced so completely as in 
pernicious anaemia. May coexist. Ansemia may be 
megaloblastic and partly respond to treatment. 

4. Aplastic Anaemia. — ^Megalocytosis less. Van den Bergh 

reaction negative. Pernicious does not develop into true 
aplastic anaemia, but mixed forms occur [see p. 709). 
Specific therapy useless. 

5. Addison’s Disease. — Facies and symptoms and pigmenta- 

tion occasionally close resemblance. 

6. Blood Diseases. — E.g., chronic haemol3rtic anaemia, 

Lederer’s anaemia, atypical leukaemia : may be difficult. 

Nephritis, myxaedema, occasionally cause mistakes. 

Treatment. — ‘Substitution therapy’ with liver (or hog stomach) is 
essential treatment [see p. 707). Treatment must continue for 
life. Dosage sufficient to keep blood permanently at 5,000,000 
red cells and 100 per cent haemoglobin (to prevent spinal lesions). 
Blood-count observed at intervals. Maintenance : best and 
cheapest method is intramusculax injection, 4 c.c. every 3 weeks. 

Increased dosage indicated in ; — 

1. Subacute combined degeneration. Large dosage indicated 

when symptoms present. If marked, intensive therapy — 
e.g., daily intramuscular injections for several weeks, also 
ivith iron. 

2. Infections and complications. 

3. Old age. Arteriosclerosis. 

For other measures see Treatment of Deficiency Anemias, 
p. 706. 
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ACHRESTIC ANEMIA. 

A megalocytic anaemia due to failure either to store or to mobilize 
and utilize store of haemopoietic substance from liver and organs'-^ 
(Wilkinson and Isradls). No achlorhydria or error of absorption, ft 
Symptoms and blood changes as in pernicious or aplastic anaemiax/ 
Bone-marrow hypeiplastic or normal. Occurs at all ages after child- 
hood. Duration many years. Rare. 

Treatment. — Ordinary measures unavailing. Some cases react to 
continued intensive treatment — e.g., regular intravenous injection 
of liver extract. Blood transfusion often indicated, but results 
may be slight. 


CHAPTER CXXIII. 

TREATMENT OF DEFICIENCY ANiEMIAS. 

Essential preliminary to treatment: (i) Correct diagnosis; (2) 
Blood-count, repeated as necessary to watch progress. Noie : Tran-'-. 
sicnt reticulocytosis occurs in all anaemias responding to treatment. 
Special indications are referred to under the various diseases. 

GENERAL MEASURES.— 

r. Rest. — In bed in severe anajmia. Improvement more rapid 
and heart protected. 

2. Initial Causes, Septic Foci, Complications. — (These 

inhibit all forms of treatment for anaemia.) Appropriate 
treatment. 

3. Diet. — Red meat. Green vegetables. Fruit. 

Microcytic Anaemia. — Progress estimated by red cells and 
haemoglobin. 

IRON. — Specific treatment. Preparations in order of efficiency : — 

1. Ferrous Salts. — Blaud's pill (ferrous carbonate) : daily 

dose, gr. 40 to Oo ; must be fresh and soft. Ferrous 
chloride and sulphate : daily dose, gr. 10. 

2. Scale Preparations. — E.g., ferri ct ammon. cit. : daily 

dose, gr. 60 to 120. In simple mixture. 

The above preparations are sufficient for all purposes. 

3. Reduced and Colloidal Iron. — I nsoluble and poorlv'Si; 

absorbed. " 

Ferric SALTs.—Efficient, but gastric irritant. 

5. Injections.— Most preparations entirely valueless. Larger 

doses arc painful ; iron poisoning has followed (headache 
and vomiting ; paralysis). 

6. Org.inic Preparations, e.g., haimoglobin, are valueless. 
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COPPER-. — Probably essential (and also manganese) for haemo- 
globin. Sufficient in iron and in diet : may be given in nutritional 
anaemia of infancy. 

LIVER. HOG’S STOMACH. — Unnecessary : niaximum response 
obtainable without it ; usually valueless. Whole liver assists 
in anaemia due to haemorrhage. 

BLOOD TRANSFUSION. — In severe and resistant cases hastens 
improvement. 

HYDROCHLORIC ACID. — Improves dyspepsia ■ no influence on 
anaemia. Dose : 11 ^ 30., t.d.s. 

Arsenic^- — Contra-indicated. Tends to depress bone-marrow. 

Megalooytic Anaemia. — Progress estimated initiailly by reticulo- 
cytosis, later by red cells and haemoglobin, finadly by disappearance 
of megalocytosis. 'Substitution therapy’ is administration of 
substances containing the haemopoietic substance ('P.A. factor’). 

LIVER (CALF). — ^Contains store of haemopoietic substances. 
Principle is probably a polypeptide, is heat-stable, and active 
extracts can be prepared. Various fractions have been separated, 
some inactive. Extracts, preferably injections, should always be 
used for maintenance. 

Increased Dosage. — Indicated in : (i) Old age and arterio- 
sclerosis ; (2) Infections and comphcations. 

Whole Liver. — Raw or cooked. Initial dose : half to one 
pound daily. Maintenance: li to 2 lb. weekly. Advan- 
tage ; always potent, contains also iron and vitamins. But 
cannot be taken ^adequately for long periods, and must not 
be so prescribed. 

Extracts by Mouth. — (If injections contra-indicated.) Dosage 
equivalent to whole liver. 

Intramuscular Injection of Extracts.— Initial dose (per- 
nicious ansemia) ; 2 to 5 c.c. every 3 days ; interval gradually 
lengthened. Maintenance ; 4 to 6 c.c, every 3 weeks. May 
cause pain on injection (change preparation). 

Intravenous Injection of Extracts. — At onset in severe 
and resistant cases. Dose; 5 c.c. May be fall in blood- 
pressure; also urticaria, collapse. 

.DESICCATED HOG’S STOMACH. — ^Efficient. Initial dose: daily 
10 gm. for each million reds deficient. Maintenance dose ; 
one-third of initial dose. Insoluble in water, heat-labile. Is^ not 
same as -principle in liver. No extracts. Many preparations 
impotent. 

YEAST.-^JUamf/e (autolysed ye^t product) : effective in tropical 
megalocjrtic anasmia ; less so in sprue ; in pernicious ansemia 
"usually fails, unreliable, should not he employed. Maimite 
factor is heat-stable : probably mainly extrinsic, httle 

intrinsic factor ; nature unknown ; is not vitamin Bi, Ba. or B*. 

IRON. — Indicated only : (i) If microcytic stage develops, i.^, if 
colour index falls below unity under treatment, (2) In certain 
nutritional anEemias, Otherwise valueless and may imtate 
stomach. 
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Treatment of Megalocytic Anaemia, continued. 

BLOOD TRANSFUSION. — In patients too ill to react. Indicated 
(and repeated) in megalocytic anaemia of pregnancy. Rarely^ 
needed in pernicious anaemia with present preparations. ^ 

RESISTANT CASES.— May be due to : (i) Insufficient dosage ; 
(2) Complications ; (3) Exhaustion of marrow or aplasia. Various"' 
other factors exist. Persistent reticulocytosis ; may continue 
■without improvement of anaemia with haemolysis or compli- 
cations. 

For hydrochloric acid and arsenic, see Microcytic Anemia.. 

Combined Megalocytic and Microcytic Anaemias. — ^Treatment for 
both forms necessary. 


CHAPTER CXXIV. 

APLASTIC ANEMIA. 


A fatal condition due to aplasia of the bone-marrow, characterized 
by extreme anaemia, leucopenia, tlirombocytopenia, and absence of 
abnormal or nucleated red cells. 

Is not an entity. Final clinical manifestations and blood changes'- 
are due to the aplasia. 

Aplasia may affect precursors of red and white cells and platelets'" 
simultaneously (aplastic anaimia) ; or precursors of white cells only 
(agranulocytosis) ; rarely, of red cells only. 

{See General Consideration of Dysh.®mopoietic An/Emia and 
Classification and Types of Anaemia, pp. 686-695.) 

Causes. — (i) Prhnary :< no obvious cause. (2) Secondary, exposure 
to ; (a) X rays, radium, and radio-active substances ; (6) benzol 
derivatives — e.g., trinitrotoluene, arsenobenzol ; (c) heavy metals, 
mercury, gold. (3) Exhaustion of marrow : partial aplasia, e.g., 
formerly occurred in pernicious ansemia. Infections, e.g., 
(liplithcrin, may be rare cause. 


Etiology . — Age : usually young adults. Sexes equal. 

Morbid Anatomy, — Bone-marrow of femur : Yellow marrow alone 
present, titllc or no red marrow left (except microscopic foci). 
Ciianges Ie.ss complete in ribs and vertebrse. In liver and spleen, 
free iron usually absent, and when present, amount small. 

Symptoms. — 

OhSLl. \yilh pallor^ and symptoms of severe antemia. No 
icteroid tinge. Insidious. No specific physical changes. 1. 

H.-IiMORUIlAGh-S. Purpura. Mucous membranes. May occur'^J 
at any site. y 

BLOOD CHANGES.—Quantitatively severe : qualitatively slight. 

1. Leucocytes. — Extreme leucopenia {Soo to 2000), with 

relative lymphocytosis (mav be 90 per cent) 

2. Nu.MnER OF Red Cells.— Very low, 500,006 to 1,500,000 

per c.mtn. 
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3. Appearance op Red CELEs.—Normal : no nucleated cells, 

poikilocj'tosis, etc., present. Reticulocytes low, i per 
cent : rarely 5 per cent. 

4. Size op Red Cedes.— Within normal limits. 

5. Colour Index. — Variable, above unity or low. 

6. , Blood-platelets. — Very scanty or absent. 

7. -Serum. — ^Pale. Van den Bergh negative. 

8 . Coagulation Time. — ^Increased. 

g. Bleeding Time. — Increased. 

ACHLORHYDRIA. — ^Nearly always, but not invariably, present. 

Progress. — Usually rapid towards end. Anaania and haemorrhages 
increase. Stomatitis common. No definite remissions. No 
spinal-cord changes. 

Duration. — ^Rarely exceeds six months from recognition. 

Treatment. — Remove cause if possible. Blood transfusion', repeat 
frequently : but severe reactions, hasmolysis, collapse common. 
Occasional recovery in secondary cases. Liver useless. Con- 
sider splenectomy. 

Variations. — Intermediate forms between aplastic and pernicious 
anamia occasionally recorded : may be some qualitative changes 
in blood and diagnosis difficult. At autopsy some bones may 
show hyperplasia and some aplasia ; occasionally both changes 
in same bone, with sharply defined line of demarcation. 

TBINITBOTOLTJENE (T.N.T.) poisoning. 

Symptoms. — Cyanosis is common among workers, even in absence 
of anasmia : nitroxy- and methEemoglobin in blood. Fatal cases 
are due to : — 

1. TOXIC JAUNDICE. — Jaundice. HJemorrhages common. 

Aplastic anaemia never present at onset. Milder forms of 

jaundice recover. Morbid anatomy : acute yellow atrophy of 

liver. 

2. APLASTIC ANjEMIA. — R arer than above. Not necessarily 

preceded or accompanied by toxic or simple jaundice. 

A long interval may occur between exposure to T.N.T. and onset 
of toxic jaundice, and even longer (many months) in case of 
aplastic anaemia. 


CHAPTER CXXV. 

HiEIffiOLYTIC ANffimiAS. 

'' Hsemolysis formerly believed to be explanation of^ certain anaemias 
for which other causes are now known, e.g., pernicious anaemia. Is 
not considered to be common sole cause of anaemia t thus, _ toxins 
causing haemolysis probably also affect bone-marrow and diminish 
formation. Free iron in tissues and even jaundice may be also 
sequelae of reduced formation. 
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Haemolytic Anaemias, coniinued. 

Characteristics of Haemolytic Anaemia. — 

1. JAUNDICE. — If haemolysis acute and severe. Icteric index^ 

raised. Van den Bergh's reaction : positive indirect or diphasic 
Increased urobilin and faecal blood pigments in milder forms 1 
but not jaundice. 

2. H.a 2 MOGLOBINURIA.— If acute. 

3. BLOOD CHANGES. — (a) Aneemia : microcytic, less often 

megalocytic. Nucleated red cells present. (6) Reticulocytes : 
high, 20 to 50 per cent, (c) Fragility : usually increased. 
{d) Leucocytes : usually rise in acute forms ; may be immature 
cells, (c) Blood-platelets : variable. 

4. CHANGES IN ORGANS . — Spleen and usually liver enlarged : 

rarely glands. Free iron in liver and spleen. No other con- 
stant changes. 

Classification. — ^Due to : — 

1. INFECTIONS. — Septicaemia, gas gangrene, malaria, yellow 

fever, oroya fever. 

2. POISONS. — Phenylhydrazine, dinitrobenzene, toluene diamine 

and allied drugs, quinine, chlorates, lead and arsenic com- 
pounds, phosphorus ; ricin, saponin ; snake venom ; severe 
burns ; fabism ; incompatible blood transfusion. 

3. CONGENITAL ABNORMALITIES OF THE RED CELLS.— 

(a) Acholuric jaundice ; (6) Sickle-cell anaemia (sec p. 714) : ' 
(c) Haemolytic anaemias of the newborn (see p. 747). 

4. UNKNOWN ORIGIN. — (a) Acute haemolytic anaemia of 

Lederer (see p. 713) ; (b) Paroxysmal haemoglobinuria — (i) cold 
(syphilitic), (ii) exercise, (iii) nocturnal, (iv) myoglobinuria. 


ACHOLURIC JAUNDICE. 

(Hecmolyiic Jaundice. liamolytic Ancemia. 
Acholuric Family Jaundice.) 


A chronic condition chairacterized clinically by anaemia, jaundice, 
and splenomegaly with recurrent acute crises, and pathologicallj' by 
spherical red cells, increased fragility of red cells, reticulocytosis, and 
absence of bile from the urine. 


Groups — (i) Hereditary, familial, congenital (Chaullard-Minkowski 
type) : exhibited and transmitted by either sex : acts as dominant 
Mcndelian character : commonest form. (2) Acoinrcd /Havem- 
Widal type) : onset in adult life. ^ 

Note . — Under dispute whether or not the two tyijcs have the same ' 
origin. 


Hereditary and Familial Type. — 

PATllOGENESIS.— Essential feature is a number of spherical red 
cells ; diameter sma 1 about G-5/t, but volume normal ; tlie.se 
' spleen, resulting in andemia, jaundice, 

and splenomegaly: fragility of these cells only is increased. 
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'Fragility’ not essential defect : may be normal in famiUni cases. 
Bilirubin in blood is increased but is linked with protein and hence 
not. excreted by kidney ; also renal threshold for bilirubin rises. 
Splenectomy protects the defective cells. 
CHARACTERISTICS.— 

1. General Symptoms. — ‘More icteric than sick’. Fair health 

over long periods. Crises : recurrent, may be 3 or 4 a year ; 
pyrexia, prostration, may be vomiting and abdominal pain ; 
anasmia, jaundice, spleen increase rapidly ; last a few weeks. 

2. Spleen. — ^Enlarged, to umbilicus: adhesions unusual, 

engorged with red cells. Liver palpable. Free iron present. 
Bone-marrow ; hyperplastic. 

3. Jaundice. — Varies, often slight during intermissions. No 

icteric symptoms. Van den Bergh’s reaction : indirect 
positive or diphasic 

4. Red Cells. — (a) Antsmta : about 3,500,000. (6) Colour 

index ; high usually, (c) Spherical cells : appear as dark 
small cells, but volume is normal. Anisoc;^osis marked. 
Few nucleated cells, (d) Reticulocytes: often 10 to 15 or 
up to 30 per cent ; in intermissions may be 3 to 5 per cent : 
in crises 20 to 50 per cent, (e) Fragility : increased ; 
haemolysis commences about 0-65 per cent sodium chloride 
and extends over long range. Leucocytes : no special change, 
but rise in crises. 

5. Urine. — Bile pigment absent. Urobilin, lo to 30 times 

normal. Faeces : bile pigments increased. 

6. Gall-stones. — Present in 60 per cent : pigment and bilirubin, 

no cholesterol. Soft. 

COURSE. — Consistent with fair health and activity throughout 
life. Crises are main anxiety : blood may be megaloc3rtic : 
Lederer’s anaemia, leukaemia, and pernicious anaemia may be 
suggested. 

TREATMENT.— 

Splenectomy. — ^Mortality about 5 per cent : results very good ; 
unnecessary in mild grades. If gall-stones present, should be 
crushed or removed ; not cholecystectomy. Spherical cells 
and fragility not permanently altered. 

Blood Transfusion. — ^With severe anaemia and before opera- 
tion. Severe but not dangerous reactions may occur. 
AnjEMIA. — ^I ron. Liver of doubtful value : does not affect 
reticulocytosis. Irradiation of spleen useless. 

Acquired Type. — 

VARIATIONS FROM FAMILIAL TYPE.— 'More sick than 
icteric’. Jaundice less. Anaemia more severe, often megalo- 
cytic. Spherical cells and fragility less marked. Auto-agglutinins 
often present, also haemolysins. ‘Crises’ dangerous. 

Note. — May be sporadic cases of the familial t3^e : uncertain. 
Atypical forms not uncommon. 

TREATMENT : Splenectomy less successful, but results fair. Blood 
transfusion : severe reactions not uncommon. 
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Acholuric Jaundice, continued. 

Atvpical Forms. — Include ; (i) Fragility normal ; (2) Icterus 

absent ; (3) No splenomegaly. Atypical blood changes, especially 
in acquired type, may suggest pernicious anaemia, erythraemia, 
Lederer’s anaemia, leukaemia, leuco-erythroblastosis ; free haemo- 
globin may be present in blood, as may occur in nocturnal haemo-^ 
globinuria. Syphilis must be excluded. 

HEMOGLOBINURIA. 

The presence in urine of free haemoglobin without the corresponding 

presence of red cells. 

Etiology. — May occur in any severe grade of haemolytic anaemia. 
Is due to pre-renal haemolysis, and associated %vith anaemia and 
methacmoglobinaemia. Pigment from haemolysis is normally 
converted into bile in the liver ; when amount moderate, this 
conversion is complete and none escapes into the urine as in 
ordinairy form of acholuric jaundice ; when amount excessive 
some escapes into urine, probably about 5 to 10 per cent of free 
haemoglobin, Methaemoglobin and haemoglobin both present. 

Character of Urine. — 

COLOUR. — Almost black, brown, claret, or pale red. 

albumin. — ^P resent, and may persist several days after disappear- 
ance of blood pigment, 

SEDIMENT. — Profuse and dark. Characterized by absence of 
sufficient red cells to account for pigment. Contains ddbris of 
scanty red cells ; urates. 

SPECTROSCOPE. — Methaemoglobin band between C and D, 
removed by Am^S ; also haemoglobin bands. (Urine usually 
needs considerable dilution.) 

Diagnosis. — Characteristic is presence of pigment in absence of 
sufficient red cells to account for the amount. 

PAROXYSMAL HiEMOGLOBINURIA. 

Paroxysmal attacks of haemoglobinuria may be : — 

1. From Cold (syphilitic paroxysmal haemoglobinuria). — 

ETIOLOGY. In adults. Syphilitic lesions in 30 per cent, and 
■ Wassermann reaction positive in go per cent. Raynaud’s syn- 
drome may coexist. 

PATHOGENESIS. — Serum contains a haimolysin ; this is set free 
by cold : unites with red cells m cold ; haemolysis takes place 
on wanning (DonAth-Landsteiner reaction). 

SI MPTOMS. — Sudden onset : malaise, shivering, headache, severe 
pains in muscles, vomiting ; coldness and cyanosis as in Raynaud's 
disease May be pyrexia, and urticaria. Liver and spleen may 
be palpable. Duration : few hours. Hajmoglobinuria after 
attack . TTiav be slight jaiintlicc. Blood : severe anasmia followed 
by regeneration, reticulocytes numerous, and nucleated red cells. 
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TREATMENT.^ Rropliylaxis 3 ,^^nst cold.. Anti-syphilitic treat- 
ment. - Alkalis (hinders precipitation of pigment in renal tubules, 
whence anuria). 

2. -From Exercise.^ — In young males: severe exertion, especially in 

position of lordosis. Cold and syphilis are not factors. No 
hasmolysin in blood (Dondth-Landsteiner reaction negative). 
No constitutional symptoms. No ill-effects. Injections of semni 
may be preventive. Note : In this type hsemolysis possibly 
is localized in renal vessels. 

3. Nocturnal Heemoglobinuria (Marchiafa-Micheli's disease). — ^Very 

rare. Cold, exercise, and syphilis are not factors. No haemolysin 
in blood (Donath-Landsteiner reaction negative). Characterized 
by recurrent attacks of haemoglobinuria (or haemosiderinuria), 
mainly nocturnal, with malaise, pyrexia, and pains. Blood : 
severe anaemia with leucopenia, reticulocytes numerous. Long 
• intervals of freedom. Health deteriorates ; liver and spleen 
enlarge ; jaundice chronic. Prognosis bad ; death from anajmia 
in 3 years or more. 

TREATMENT. — ^Liver no effect. Splenectomy contra-indicated. 
Blood transfusion may precipitate paroxysm. 

4. Paaralyiic Haemoglobinuria (Myoglobinuria). — Very rare. 

Characterized by muscular pains progressing to paralysis, with 
myohaemoglobin (colouring matter of muscle) in blood and urine. 
At autopsy, muscles white, 'fish-flesh'. Possibly due to chemical 
poisons. (Occurs in well-fed horses ivho have been rested and 
then worked again.) 


CHAPTER CXXVI. 

ACUTE HiEMOLYTIC ANiEMIA OF LEDERER. 

{Acute Febrile Ancsmia.) 

An acute haemol)d:ic anasmia of unknown origin accompanied by 
leucocytosis developing with great rapidity and often responding 
successfully to blood transfusion. Rare. 

Etiology. — Occurs in both sexes and all ages ; commonest under 
20 years. Occurs in pregnancy. 

Fathogouosis. — Unknown. No constant factors. Marrow may be 
^ hyperplastic ; thrombi in vessels throughout body. 

• Symptoms. — Onset acute. Fever, rigor, malaise ; may be vomiting 
and diarrhoea. Anaemia and pallor develop rapidly. Jaundice 
usual but not severe and may be absent. Exhaustion and coma 
develop in absence of treatment. Haemoglobinuria occasionally. 
Liver and spleen may slightly enlarge. Various symptoms due 
to thrombosis. 
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Acute Haemolytic Anaemia of Lederer, continued. 

Blood Changes . — 

RED CELLS AND HiEMOGLOBIN. — Fall rapidly. No constant > 
size for red cells. Reticulocytes may be lo to 15 per cent. 

COLOUR INDEX. — ^High or reduced. 

NUCLEATED RED CELLS. — ^Normoblasts and megaloblasts pre-^ 
sent, either in great numbers or scanty. 

LEUCOCYTES. — ^Number increased : rarely may be 100,000 per 
c.mm. or more. Myelocytes may be numerous. 

VAN DEN BERGH REACTION.— Indirect positive. 

FRAGILITY. — ^May be temporarily increased. 

Diagnosis. — Often regarded as undiscovered infection, or pernicious 
anaemia with spontaneous recovery, or leukaemia with recover}'. 

Treatment, — Blood transfusion essential : repeated if necessary 
(may be reactions). Liver and iron valueless in acute stages. 

Course and Prognosis. — With blood transfusion, recovery may be 
rapid and complete. Otherwise high mortality, or recovery in 
two to six weeks. May be recurrences or good health for many 
years. 

Variations. — Cases occur with rapidly developing 'acute febrile 
anaemia* without evidence of haemolysis. 


, CHAPTER CXXVII. 

SICKLE- CELL ANiEMIA. 

(Drepanocytosis.) 

An liercditary condition characterized by an abnormality of the 
red cells with resulting anaemia. 

Chief Characters. — 

1. Confined to negroes. Both sexes affected. Hereditary and 

familial. 

2. Fresh blood, after standing 6 to 24 hours, contains many sickle- 

shaped red cells, may be 25 to loo per cent : not numerous 
when first drawn. 

3. Blood : Red cells and lu-cmoglobin reduced. Colour index about 

unity. Few normoblasts. May be Icucocytosis. Fragility 
.about normal. Blood-platelets not reduced. Coagulation 
time normal. Bile in scrum. 

4. Symptomsj Latent, or ana;raia. May be severer exacerba- 

tions. Iso h.x'morrhages. Tendency to ulcers on legs. Liver 
slightly enlarged. Spleen not palpable. Glands variable. 

5. 1 regress : Severer cases die early of anaemia and interciirrent 

c i.se.|.ve: bone-marrow hyperplastic. Value of splenectomy 
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CHAPTER CXXVIII. 

ANffiMIAS OP PREGNANCY. 

Anaemia occurs in pregnancy in many forms. It may be slight or 
of great severity. In onset insidious or sudden, before or after labour. 
In type microcytic or mcgalocytic (pernicious anaemia of pregnancy), 
or mixed. Most types, even severe, respond well to treatment, and 
more attention should be given to the blood in pregnancy. 

Physiological Anaemia. — Blood volume increases by dilution in 
later months and haemoglobin percentage falls to about 75, 
though amount in body increases. 

Causes of Anaemia. — 

1. Demands of foetus, especially for iron. 

2. Capricious appetite. 

3. Changes in gastric secretion : free HCl falls (and possibly intrin- 

sic factor). 

4. Pre-existing anazmia. 

5. Deficient diet. 

Efifect on Feetus. — In milder microcytic anajmia, foetus not anaemic 
at birth. In severe forms, may be miscarriage or premature birth. 

I. TBOPICAI. ANlEimAS OF PREGNANCY. 

Occur frequently in India. Due to nutritional defects. 
Important Characteristics. — 

1. May be : (a) Microcytic — ordinary features of secondary anaemia ; 

or (6) Megalocytic, 'pernicious anaemia of pregnancy*. 

2. Microcytic type can develop into megalocytic type. 

3. Free HCl may be present or absent in either type. 

4. Similar anaemias occur in men, or in non-pregnant women, but 

the megalocytic form is very rare. 

ZI. GENERAL ANffiiaXAS OF PREGNANCY. 

In temperate zones, the same types of microcytic and megalocytic 
anaemias occur : no gross difference separates them from the tropical 
forms. . 

Microcytic and Megalocytic Types. — Both types have following 
common characteristics : — 

1. No relation to age. 

2. Commoner in, but not confined to, primiparae ; may occur in 

successive pregnancies, usually with increasing severity if 
untreated, but proper prophylactic treatment is effective. 

3. Symptoms usually appear late in pregnancy, but may not appear 

until confinement or subsequently. 

4. No definite relation to [a) s3qjhilis, (6) toxaemia of pregnancy, 

(c) haemorrhage at confinement, {d) achlorhydria, (e) sepsis : 
but these factors, if present, tend to aggravate condition and 
inhibit success of treatment. > 
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General Ansemias of Pregnancy, continued. 

Microcytic Aaoamia. — 

SYMPTOMS. — As in secondary ansemias. Occasionally develop 
after confinement, and then often slow response to treatment. 

TREATMENT.— Rest in bed. Iron in large doses .essential. 
Value of yeast and ‘liver* uncertain, but possibly of use. 

SEVERE GRADES. — ^Not uncommon. Blood transfusion essential 
for these. Otherwise little or slow response to treatment, and 
anscmia may persist for months or years. 

Megalocytic Ansexnia : Pernicious Ansexnia of Pregnancy. — 

ONSET AND COURSE. — Symptoms rarely appear before later 
months of pregnancy. Previous ansemia in some but not all. 
S5'mptoms increase until confinement. In some cases symptoms 
only appear at confinement. Subsequent to confinement sym- 
ptoms may (a) spontaneously subside, (b) rapidly aggravate. 
Prognosis bad if sepsis present. No spinal cord changes. 

SYMPTOMS. — Pallor extreme : may develop rapidly. Patient 
sallow, but jaundice rare. P3rrexia. Dyspnoea, vomiting, diar- 
rhoea. May be severe oedema. Purpura and hEemorrhages in 
very severe forms. Spleen may be palpable. 

BLOOD CHANGES. — Considerable variations. 

1. Red Cells and Haemoglobin. — As in severe pernicious 

(megalocytic) anaemia. Red cells often about 1,000,000. 

Megalocytes, numerous megaloblasts, and normoblasts ; 

polychromasia. Reticulocytes may be high before treatment. 

2. Colour Index. — Variable. May be over 2 or below i. 

3. Leucocytes. — Usually increased : may be 10,000 to 20,000. 

Myelocytes and myeloblasts often present. 

4. Van den Bergh's Test. — Indirect positive. 

TREATMENT.— 

1. Blood transfusion. Indicated in all severe cases. May 

need repetition. 

2. Iron. 

3. Liver or yeast (often sufficient in tropical anaemia). 

III. HEMOLYTIC ANiEMIA. 

May occur at puerperium due (perhaps not invariably) to infection 
with haemolytic streptococci. 


% 


CHAPTER CXXIX. 

HAEMORRHAGIC DISEASES AND DIATHESIS. 

■ conditions in which without direct trauma extravasation 

of blood from the capillaries tends to take place into the skin and other 
tissues and from the mucous membrances. Active state mav be 

in*' ‘'?*!=™>‘tent. Purpura is a common manifestation, 
but IS not invariably present. 

ilific'fen”l"typS. probably varies in 
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Classificatiou. — 

I. PRIMARY NON-HEREDITARY HAEMORRHAGIC DIA- 
THESIS. — 

1. HiEMORRHAGIC PURPURA. 

a. Acute. 

h. Chronic. 

2. Anaphylactoid Purpdra. — 
a. Henoch’s purpura. 

h. Purpura rheumatica. 

II. SYMPTOMATIC HEMORRHAGIC STATES OR SECOND- 
ARY PURPURA.— 

I- Infectious Fevers. — (a) Eruption hcemorrhagic as in 
typhus, cerebrospinal fever, small-pox, and occasionally 
merles, scarlet fever ; (6) General haemorrhagic state 
during or after attack (rare). 

' 2. Septic Infections. — Septicaemia, pyaemia. Infective 

endocarditis. 

3. Diseases of Blood-forming Tissues. — ^E.g., leukaemia, 

aplastic anaemia. 

4. Organic and Inorganic Substances. — Salvarsan, sano- 

crysin, benzol derivatives, and other drugs. Snake 
poison. Iodides, quinine, belladonna. Sensitivity to 
proteins. 

5. Cachectic Conditions and Chronic Nutritional 

Disturbances. — ^Neoplasms, chronic nephritis, old age. 
Miliary tuberculosis, 

6. Acute Necrosis of Organs, — ^M ay be due to syphilis 

or other toxins, e.g., acute yellow atrophy. 

7. Mechanical. — ^F rom venous stasis or severe muscular 

contractions. Whooping-cough. Epilepsy. Tabes. 
Note. — ^This group is not further directly referred to. Features 
similar to primary group, complicated by causal disease. 

III. HEREDITARY HAEMORRHAGIC DISEASES.— 

1. Hereditary Haemorrhagic Diathesis. — 

a. Features similar to non-hereditary group. 

b. Types intermediate between hsemorrhagic diathesis 

and haemophilia. 

2. H,ffiMOPHiLiA. — See p. 724. 

3. Hereditary H^emorrhagic Telangiectasia. 

IV. - Haemorrhagic deficiency diseases.— 

1. Scurvy. — See p. 378. 

2. Melina Neonatorum. — See p. 748. 

3. Delayed Coagulation Time due to defect of fibrin 

(fibrinopenia) or calcium (haemophilia calcipenia). 

Pathogenesis of Capillary Hmmorrhage. — Factors concerned in 
capillary haemorrhage are : (i) Capillary permeability ; { 2 ) 

Blood-platelets ; (3) Bone-marrow ; (4) Spleen. Variations in 

tli 0 coEg^ulation time and tlie cliaracter of the clot are results and 

I, CAPILLARY PERMEABILITY,— Permeability is increased and 
thus permits escape of blood constituents. Capillaries shown 
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Pathogenesis of Capillary Haemorrhage, contivued. 

experimentally to be dilated and blood-current not slowed. 
D^ect is probably inability of capillary wall to contract. 
Similar capillary state in wheal formation and urticaria — 

i.e., escape of plasma without cells — and after histamine 
injections. 

Increased permeability alone without other factors can 
result "in capillary hsemorrhage, as after snake bites. 

Cause of increased permeability unknown, but may be due 
to presence or absence of some secretion from spleen. 

2. BLOOD-PLATELETS. — ^These tend normally to prevent capil- 
lary hsemorrhages by : (a) Adhering in masses to intima at 
weak or damaged spots ; {b) Aiding in coagulation of blood. 

Thrombocytopenia may arise ; {a) From interference in 

formation ; thus in certain hiemorrhagic diseases wth 
extreme thrombopenia, bone-marrow contains excess of 
megakaryocytes, consistent wth arrest of development 
{cf. pernicious anaemia), {b) From lack of formation, e.g., 
aplastic anaemia, (c) From capillary haemorrhages of any 
origin, considerable numbers of plates being destroyed in 
masses where they adhere to weak sites. Bone-marrow, 
under pressure, produces giant or defective platelets, 
rapidly destroyed by spleen. 

Influence of Thrombopenia. — Note: (a) Haemorrhages 
not invariable when platelets low or absent. (6) Haemor- 
rhages ma}' commence when platelets near normal, but fall 
occurs subsequently, (c) Haemorrhages may cease while 
platelets low or absent — usually subsequent rise, (d) 
After splenectomy usually marked rise, often with fall 
later. Note especially (c) Platelets may fall before haemor- 
rhages appear (anaemia also present). 

Above statements apply to all forms of haemorrhagic diathesis 
and purpura primarj'- or secondary (but see Anaphylactoid 
Purpura, p. 722). 

Complete Absence of Platelets may occur without 
development of hiemorrhages and therefore cannot be 
sole factor, but is contributory factor, and possibly may 
be initial factor. Variation and reduction in number does 
not distinguish primarj' and secondary forms of haemor- 
rhagic diaseascs. 

3. BONE-MAltUOW. — Forms platelets. In acute types of hemor- 
rhagic diseasc-s marrow usually hyperplastic In chronic cases 
may be hyperplasia, but in fatal cases usually partial aplasia. 

A otc : Hemorrhage into marrow may simulate hyperplasia. 

.j. SPLlvKN.— Normally destroys effete platelets. Splenectomy 
may benefit hemorrhagic diathesis, possibly bv action on 
cai)illar>- permeability, or, less prob.ably, by removal of action ' 
on bone-marrow and al.'-o bv permitting defective platelets to 
circulate (cf. Acholuric Jaundice, p. 710). 

Frank believed erroneously that thromboiienia only occurred 
m acute, severe purpura hemorrhagica, and ascribed this to 
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diminished formation of platelets in marrow, considered to be 
essential cause ; this type he regarded as distinct from all 
other purjiuras and called it 'essential thrombopenic purpura 
ha:mo^hagica'. Kaznclson found splenectomy benefited 
Frank’s type. Me ascribed original cause of hajmorrhage to 
increased destruction of platelets in the spleen. The theories 
of Frank and Kaznclson do not explain the common features 
of different types of ha;morrliagic diathesis. 

SU^IMARY. — Increased capillary permeability is essential factor. 
Thrombopenia is contributory factor, whether resulting from 
destruction of platelets m protecting vessels or primarily from 
defective formation. 

Chang^cs in Blood. — 

CELLS. — No characteristic change : varies with extent of bEemor- 
rhages, chronicity, and reaction of marrow. Main groups : 
(i) Loss of blood moderate or intermittent : moderate reduction 
of red cells (rarely crythrocytosis), normal number of leucocytes 
or leucocytosis. (ii) Loss of blood more severe and chronic 
(exhausting marrow) ; severe anxmia, reticulocytosis, leucopenia, 
relative lymphocytosis, (lii) Acute forms : no constant change 
except anaimia ; may be leucocytosis or leucopenia ivith relative 
lymphocytosis. Colour index : high or low. 

BLOOD-PLATELETS. — Diminished when luemorrhages are active 
or chronic, degree of diminution varynng with severity and 
duration. In chronic, mildly active, or intermittent states, often 
between 100,000 and 150,000 per c.mm., but may be higher in 
intervals. In acutely active states, very low : large forms then 
usually present. Platelets may be completely absent. Number 
maj' varj* rapidly and rise from zero to normal in few days on 
cessation of hmmorrhages. 

NATURE OF BLOOD-CLOT.— Not firmly formed. Often does 
not contract and express scrum. 

COAGULATION TIJIE.— Estimation often difficult froni irregular 
clot formation. No constant or gross change : varies round 
normal figure. General tendency to shortened time. Fall in 
platelets even to zero has no extreme effect, but somewhat 
prolongs minimum time. 

CAPILLARY RESISTANCE TEST.— During active state, causes 
petechia: below constriction. 

BLEEDING TIME (Duke’s Test).— During active state, is markedly 
prolonged, even to one hour. No relation to coagulation time. 
Not explicable on ground of reduction of platelets, as complete 
absence is consistent with only moderate prolongation. Prolonga- 
tion is closely parallel with degree of hemorrhages at time of 
test, and is therefore measure of the hemorrhagic state. 

SPLEEN.— May be palpable in any type. 

SliMUKRY.— Capillary resistance test and bleeding test axe the two 
definite manifestations of activity at time of examination. Normal 
tests are evidence of inactivity but not proof of absence of nemor- 
rhagic diathesis. Diminution of platelets may persist in inactive 
stages. 
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Hamorrhagic Diseases and Diathesis, continued. 

IVZanifestatious Resulting from Increased Capillary Permea- 
bility. — Increased capillary permeability may result in escape into 
soft tissues of: (i) Plasma only; {2) Cells and plasma — i.e., 
whole blood. 

1. ESCAPE OF PLASMA ONLY. — Exudation without discolor a- ^ 

tion into : — 

a. Skin or Subcutaneous Tissues. — Produces firm tender 

areas not discoloured. 

b. Joints and Neighbouring Tissues. — Causes pain and 

swelling of joints. 

c. Alimentary Canal. — Causes pain and colic, may be diar- 

rhma and vomiting : congestion may lead to blood and 
mucus per rectum. 

Not associated with aniemia, alterations in platelets, or other 
blood changes. Recovery rapid. Merges into angioneurotic 
oedema (pathogenesis sinular). 

Note . — ^This group is only referred to in this chapter when com- 
bined with some escape of cells — i.e., ‘anaphylactic purpura'. 

2. ESCAPE OF BLOOD.— Results in 

a . Purpura. — Petechiae. 

b. HaiMORrhage from Mucous Membranes. — Spontaneous or 

after trauma, e.g., tooth extraction. 

Mucous Membranes Affected. — Nose and gums commonest : 
may occur from any sites — eg., menorrhagia, haematuria. 
Recurrent hcemorrhages may take place from same site. 
Either (a) or (6) may occur alone in milder grades. 

Ananiiia, alterations in platelets and bleeding time, and positive 
capillary resistance test develop in this srroup. 

NOTES.— ^ ^ 

1. The two types, escape of plasma and escape of blood, often 

occur in same case and are recognizable at different sites. 

2. Colic and joint swellings may result from blood, but this is 

rare and only in very severe grades. 

3. hcchymosis. Is mainly escape of plasma, discoloured by small 

amount of blood. 

increased capillary PERjVIEA- 
• . ^ , • I^ evident from the above that these may be divided 
into three groups ; — 

1. Pure Urticaria.— 

Characienstics. — (Edematous areas, joint swellings, colic, no 
anaimia. 

2. Pure H.emorrhagia. — 

C/irtrflc/frisi/cs.- Hmmorrliages, blood changes. 

Classical Types of 'Purpura'. — Simplex to haemorrhagica.^ 

3. CaMBlNATIONS OF ABOVE GROUPS.— ^ 

Characteristics. — External hamorrhage may be slight, but 
appearance may be greatly exaggerated by discoloration 
of large areas of oedema. 

C assical Types of 'Purpura' (plasma predominating). — 
.•\naphylactoid group — viz., Henoch's purpura and 

purpura rheumatic.a. 
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PRIM ARY NON-HEREDITARY HfflMORRHAGIC 
DIATHESIS. 

Classification. — ^Thc clinical types depend on : — 

1. Severity of hiemorrhages, resulting in [a) external manifesta- 

tions, (i) anremia. 

2. Relative escape of plasma and whole blood respectively. 

Four groups commonly described : — 

1. Purpura simplex — mild hremorrhagic type. 

2. Purpura hxmorrhagica — severe hasmorrhagic t}rpe. 

‘ 3. Henoch's purpura — 'anaphylactoid' purpura; mainly 

plasma. Applied to cases with prominent abdominal 
sjTnptoms. 

4. Purpura rhcumatica — 'anaphylactoid' purpura; mainly 
plasma. Applied to cases with prominent joint symptoms. 

These four types correctly belong to two groups : (I) Predominantly 
hxmorrhagic — includes first two types varying in severity from 
purpura simplex to purpura hasmorrhagica ; classified here as 
(1) acute, (2) chronic. (II) 'Anaphylactoid' purpura: escape 
in different sites of plasma and whole blood. Includes (i) 
Henoch’s purpura, and (2) purpura rheumatica. 

X. HiSMORRHAGXC PURPUXtA. 

1 . Acute T3n?e.. — 

AGE AND SEX. — Both sexes and at any age ; commonest in 
childhood and at puberty. 

ONSET. — Acute symptoms usually sudden : with or without 
previous haimorrhagic tendendies. Previous malaise for several 
days common ; anaemia may have developed. Often, but not 
alway's, previous debility. 

SYMI^OMS. — ^Haemorrhages of all types. 

a. Superficial hemorrhages ; pu:^ura, ccchymoses. Often 

tender areas without discoloration from effusion of plasma. 

b. Extensive hemorrhages from mucous membranes. 

c. Fever usual, irregular. Severe constitutional disturbances. 

Vomiting and diarrhoea common. Spleen may be palpable. 

d. Joint and abdominal pains may be present. 

BLOOD.— Extreme thrombopenia at onset or rapidly develops; 

often giant platelets. Capillary resistance test and Duke's 
bleeding test positive and measure activity at moment of test. 
For other changes, see Changes in Blood (p. 7 ^ 9 ) ■ 

COURSE. — Progressive weakness; extreme discomfort, rapid 
ansemia. May be rapidly fatal from exhaustion or cerebral 
hsmorrhage. But haimorrhages may cease at any stage, ivith 
recovery ; usually drift into chronic type. 

2 . Chronic Type. — Hsemorrhagic state is constitutional. May com- 

mence at any' age. May be intermittent or continuous, but of 
the latter only milder forms are consistent wdth long duration. 

Every grade from few purpuric spots to severest haemorrhagic 
state may occur or develop at any stage. 
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Hsemorrhagic Purpura — Chronic Type, contimted. 

Recurrent attacks in a given individual may be : {a) All of 

■ same type, e.g., purpura with epistaxis, or haematuria or menor- 
rhagia alone ; (fe) Of varying types, e.g., simple purpura, urticaria, 
hajmorrhages from mucous membranes in consecutive attacks. 
Spleen may be palpable. ^ 

BLOOD. — Changes variable, depending both on chronicity and 
severity at time of examination. In moderate severity platelets 
often 100,000 to 150,000. Capillary resistance and Duke’s tests 
are measures of activity at moment, but if negative do not exclude 
liability to recurrence. 

COURSE. — May continue or recur throughout life, with various 
degrees of anajmia. 

n. ‘ANAPHYLACTOID* PURPURA. 

1. Henoch’s Purpura. — ^]\Iainly due to exudation of plasma, with 

varying amount of haemorrhage. Occurs at any age, but 
commonest in younger decades. 

ONSET. — Acute, acute on chronic, or recurrent. Few days’ 
previous malaise frequent. 

SYMPTOMS.— 

1. Ecchymoses: variable extent. May be large areas, erroneously 

suggesting extensive haemorrhage. Purpura often absent 

or scanty. 'Tender oedematous areas or urticarial swellings. 

2. Abdominal colic. May be diarrhoea or constipation, and 

vomiting. 

3. Joints may be painful and swollen : no discoloration. 

4. Constitutional disturbances often considerable : touching 

is painful owing to tender areas. 

BLOOD. — Changes usually slight. Platelets may be normal or 
somewhat low, 100,000 to 150,000. Spleen may be palpable. 

COMPLICATIONS. — Intussusception often closely simulated : 
blood and mucus may be passed per rectum ; intussusception 
may actually develop from invagination of oedematous area. 
.‘\ppcndicitis also occurs. Intracranial oedema may cause coma 
or death (simulating uraimia) ; occasionally haemorrhage. 

COURSE. — IMay be recurrences for several years : tendency to 
dimini.sh. I^ccovcry from attacks often surprisingly rapid (little 
blood effused). Haemorrhages rarely may increase and progress 
to grade of purpura hajmorrhagica. 

2. Purpura Rhoumatica. — 

SYNONYM.— Schiinlein’s disease. {Note : Schdnlein called his 
disease ‘pehosis rheumalica' ; he left no clear account of it.) 

SVMPI OMS. Closely akin to Henoch’s purpura, but term applied 
especially to type with marked joint and less prominent abdominal 
features. Sore throat .sometimes at onset. 

DL\GNOSIS FROM ACUTE RHEUM.\TISM.— No previous 
rheumatic manifestations ; no endocarditis ; salicylates have no 
efiect. 1 urjiura very rare in acute rheumatism. 
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GENERAL DIAGNOSIS. 

HamophiUa.— Usually simple. In hffimophilia : (i) Coagulation 
time greatly prolonged ; {2) Hajmorrhages not spontaneous ; 
(3) No purpura; (4) Hcreditarj' (nearly always). Rarely but 
occasional!}' difTicult. 

Splenic Anmmia. — lllay be very difficult. (Se^ Splenic Anemia.) 

Aplastic Anaimia. — May terminate with ha:morrhages, and diagnosis 
at such stage is impossible clinically. 

Local Hmmorrhagcs from Mncous Membranes (e.g., menor- 
rhagia, recurrent hiematuria). — Diagnosis of hsemorrhagic dia- 
thesis in absence of purpura only justified by blood examination. 

Acute Lymphoid Leuhasmia (aleukxmic type). — May be difficult. 

TREATMENT, 

Blood Transfusion. — Indicated in all acute cases. Compatibility of 
donor to be carefully proved. About aoo to 300 c.c. May be 
repeated. Influence on hamorrhagic state is doubtful. 

Splenectomy. — 

X. ACUTE TYPE. — Operative risk high. Consider operation if at 
end of 24 hours and two blood transfusions hemorrhages con- 
tinue, bleeding time still excessive, hajmoglobin falling, and 
constitutuonal disturbances increasing. 

Results. — Good in survivors. Hjemorrhages cease, occasion- 
ally instantaneously. Platelets rise. 

Note : Possibility of spontaneous cessation and recovery 
at any stage must be borne in mind. 

2. CHRONIC AND ’ANAPHYLACTOID’ TYPES.— Operative 
mortality about 15 per cent. 

Indications. — Consider operation only if condition sufficiently 
severe to warrant operative risks. Note age and general 
physical condition, fitness for work, previous history, sev^- 
ity of hajmorrhages, degree of anainia, evidence of increasing 
severity. Platelets below 100,000 favour operation. Above 
150,000 may increase risk of subsequent thrombosis ; does 
not necessarily exclude operation. 

SUBSEQUENT COURSE.— Haemorrhages may cease immediately 
and permanently or continue in slight degree for period before 
ceasing. Platelets rise high but later fall ; if thrombopenia, 
haemorrhages will return. Recurrence may develop after long 
periods of freedom. Occasionally no improvement or rise in 
platelets. 

LocaT Treatment. — Snake venom may check local haemorrhages. 

Antiscorbutic treatment : Intravenous injections of vitamin C worth 
trial : useless by mouth. {See Vitamin C, p. 367-) 

Methods of doubtful value : Haemostatic serum, calcium, liver, ultra- 
violet rays valueless. Protein shock by injections of T.A.B. vaccine 
dangerous. Horse serum may have transient efiect in ‘ anaphylac- 
toid' type. X-ray applications of uncertain value. Adrenaline 
injections occasionally useful in children. 
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HEREDITARY HEMORRHAGIC DISEASES. 

HEREDITARY HEMORRHAGIC DIATHESIS. 

Etiology. — May be transmitted by and afiect both sexes. 

Symptomatology. — As in non-hereditary group. Reduction 
platelets and other features similar. 

Treatment. — ^Based on same principles as in non-heredita^ group : 
decision on splenectomy \vith greater caution ; has given good 
results in some recorded cases, but may be fatal usually with 
absence of rise of platelets. 

Types intermediate with HsemophiUa. — Cases occur in which 
diagnosis is doubtful between h$morrhagic diathesis and haemo- 
phiSa. Very rare. Features vary — e.g., coagulation time pro- 
longed with or without variation in platelets, etc. Has 
occurred in females of haemophilic stock. May also be sporadic. 
Erroneously termed 'pseudo-haemophilia’. 

HEREDITARY HEMORRHAGIC TELANGIECTASIA. 

A hereditary disease characterized by formation of multiple 
telangiectases, rupture of which results in haemorrhages. 

Etiology. — Transmitted and exhibited by both sexes ; behaves as 
Mendelian dominant. Half the members of family affected. 
Pathogenesis. — Probably dysplaisia of capillary system. 
Symptoms. — 

EPISTAXIS. — ^Eairliest symptom : commences in childhood. 

TELANGIECTASES. — Not present at birth : recognized about 
third decade : gradually increase in number, each lesion remain- 
ing permanently. Many types — e.g., pin-point, spider-shaped 
stellate vessels, or nodular. 

Site. — ^Face, mouth, tongue, nasal mucous membrane com- 
monest : no site immune. 

H.-EMORRHAGES. — Epistaxis commonest, but occur from all sites. 

BLOOD. — ^Microcytic anaemia. 

Course. — ^No specific treatment ; cauterization of slight value. 
Cirrhosis of liver may develop : probably associated dysplasia. 


CHAPTER eXXX. 

HEMOPHILIA. 

An hereditary abnormality, limited to males but transmitted 
by females, characterized by a tendency to excessive haemorrhage from 
slight injuries and by prolonged coagulation time of blood. 

prototype of hereditary diseases. ' Law of Nasse’ 
holds good : transmitted only bj' females and exhibited only by 
in.ilc''. 1 endency to bleed exists in females as a Mendelian sex- 
linkcd recessive character ; hence theoretically under special 
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circumstances can bo transmitted by males and exhibited by 
females ; no unequivocal example known, but females of family may 
bleed somewhat readily. Linkage with colour-blindness under 
discussion. Latin races said to be immune. Females tend to great 
fecunditj,’. In successive generations, percentage of bleeders 
usually diminishes. Severity of conditions varies in different 
families. 

Pathology. — Coagulation of blood is delayed. Cause is an abnor- 
mality of fibrin formation. 

NORMAL CLOTTING is commonly explained as follows : — 

Morawjtz’s Theorv. — C lotting is formation of insoluble 
fibrin from circulating fibrinogen. 

Factors concerned are ; (i) Fibrinogen : contained in 
plasma. {2) Prothrombin ; probably mainly from disin- 
tegration of platelets, some from leucocytes: little in 
plasma. {3) Thrombokinasc (thromboplastic substance) : 
contained in all cells, e.g., walls of blood-vessels. {4) 
Calcium. 

First Slags. — Prothrombin is converted by thrombo- 
kinase, in presence of calcium, into thrombin (or fibrin 
ferment), which is thus always formed when blood 
meets other cells. 

Second Stage. — Fibrinogen is converted by thrombin into 
fibrin — i.e., clot forms. 

CAUSE OF DELAYED CLOTTING IN HAEMOPHILIA.— 
Evidence incomplete, but : — 

I. Fibrinogen not at fault, as clot when formed is normal. 

2', Calcium is not deficient in amount. 

3. Thrombokinasc and prothrombin from bmmophilic blood 
have shoivn no abnormality when examined by action in 
clotting other blood (experiments not very conclusive). 
Error is probably in formation of thrombin, either^ (i) deficiency 
of thrombokinasc — i.e., error fundamentally in tissue-cells and 
not in blood, or (2) undue stability of elements which form 
prothrombin. Clots may be present in wound, yet bleeding 
continue. 

Changes in Blood. — 

BLOOD-CELLS. — Anaimia after haemorrhage. 

BLOOD-PLATELETS.— Usually normal (but may fall after 
haemorrhage). 

COAGULATION TIME. — In given individual vanes at different 
periods. Usually greatly prolonged. Curve is abnormal ^ {see 
p. 685) : falls in second and third drops and rises again rapidly. 
May be 10 to 60 minutes or more. 

BLEEDING TIME.— Usually normal. 

CAPILLARY RESISTANCE TEST.— Negative. 

Symptoms.— Constant liability to excessive hemorrhage from slight 
injuries. Usually commences in early infancy , but is rare ^ at 
birth (i.e., hemorrhage froin navel) ; tendency diminishes with 
age ; also varies greatly at different times. 
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Hsemophilia — Symptoms, continued. 

ONSET AND CHARACTER OF BLEEDING. — ^Probably always 
trauma, but often trivial. A slight abrasion persists in bleeding, 
dripping like a sponge, not abnormally profuse in rate, but pro-^ 
longed in time. 

SITE OF HEMORRHAGE may be 

1. External. — ^Tooth extraction, epistaxis, gums especially. 

No site, however, is exempt. Cuts, even when trifling, ’ 
circumcision, etc. Ecchymoses. Never purpura. 

2. Internal. — Subcutaneous or intramuscular hsematoma, often 

large and spreading, following slight trauma. 

3. Joints. — Few hsmophilics escape. Mainly large joints, 

especially knee. Bleeding rapid. Blood may be absorbed 
completely and leave no sequel or organization and 
ankylosis may result. 

4. Spinal Cord. — ^T ransverse myelitis may result. 

From stomach, kidney, lung : rare. 

Diagnosis. — Essential points are : (i) In males only ; {2) Repeated 
prolonged haemorrhages, on slight provocation, commencing in 
infancy ; {3) Delayed coagulation of blood ; also (4) Hereditary ; 
(5) Transmitted by females only. Diagnosis from haemorrhagic 
diathesis. 

Prognosis. — Worst in childhood : improves ■with age. Severity 
varies in different families. 

Treatment. — 

CAREFUL PROPHYLAXIS in susceptible persons. 

LOCAL TREATiMENT.— Gently wash clot from site. Apply snake 
venom (Russell’s viper), 1-10,000, firmly on cotton-wool: or 
fresh human blood. 

BLOOD TRANSFUSION. — Renders coagulation time normal for 
about 5 days. Always indicated before operations. 

Various methods useless or under trial : ovarian extracts, protein 
injections, calcium, placental extracts, serum injections. 


CHAPTER CXXXI. 

ERYTHREMIA. 

lyaqucz's Disease. Osier’s Disease. Polycythamiia Vera.) 

A disease characterized by increase in number of rod cells and total 
blood volume, and clinically by congested appearance and spleno- 
megaly. 

Etiology. — 

AGE. — 35 to 60 years. J 

Commoner in males. Occasionally familial. 

No syphilitic factor. 

Pathology .--Bone-marrow active: purple colour; hyperplasia of 
both erythroblastic and Icucoblastic tissues; many myeloblasts 
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present. Hence disease considered a primary hyperplasia of 
erythroblastic marrow tissue, corresponding to leukaemia (but more 
probably secondary). 

/ Symptoms. — Headache, giddiness, fainting attacks. Congested facies. 
May be transient paral3?ses. Pain from perisplenitis. May be 
epistaxis and other haemorrhages, but amount rarely severe. 
Worse in cold weather. 

Physical Signs. — 

1. APPEARANCE. — Plum-coloured : (cyanosis if cold). General 

congestion : all vessels dilated. Lips and ears purple. 

2. SPLEEN ENLARGED. — ^Usually to umbilicus : painless, hard- 

Blood-pressure moderately raised. Albuminuria common. Liver 

palpable. Cardiac hypertrophy not common. 

Blood Changes. — 

1. VOLUME. — Often double normal. 

2. RED CELLS. — ^Numbers; 7 to i2 million per c.mm. Appearance 

normal ; few normoblasts and reticulocytes present. 

3. LEUCOCYTES. — Number : 15,000 to 20,000, mainly poly- 

nuclears. Some myelocytes. 

4. HEMOGLOBIN. — 120 to 160 per cent. Colour index diminished. 

Viscosity greatly increased. Platelets increased. Uric acid high. 

Fragility normal. Coagulation time : usually rapid. 

Course and Prognosis. — ^No cure, but often long duration rvith 
intermissions. Anaemia and leucopenia may develop later 
(probably from aplasia). Rarely myeloid change in leucocytes 
suggestive of myeloid leukaemia, 'erythro-leukcemia* {see Leuco- 
ERYTHRocYTosis). Symptoms of peripheral artery disease, e.g., 
Raynaud's. Death from : (i) Cardiac failure ; (z) Thrombosis, 
e.g., cerebral. 

Diagnosis. — ^From other forms of erythrocytosis, from cyanosis from 
coal-tar products, from methaemoglobinsmia. 

Treatment. — 

BLOOD-LETTING. — Remove 10 to 30 oz. : repeat in few months. 

PHENYLHYDRAZINE HYDROCHLORIDE.— Dose : 2 to 4 gr- 
daily in cachets for 5 to 7 days ; course can be repeated. Very 
powerful drug : causes rapid reduction of red cells. Good results, 
but transient. Blood-count must be watched frequently. Drug 
must not be pressed, as action continues after withdrawal and 
aplasia may result. Maintenance dose can be given. Acetyl- 
phenyl-hydrazine also in use. 

'■ X-RAY APPLICATIONS.— Some eSect. To the long bones. 

Splenectomy is contra-indicated. 

Gaisbock’s Disease. — 'Polycythsemia h3rpertonica’. 

SPECIAL FEATURES. — ^Blood-pressure high: spleen not en- . 
larged : cerebral haemorrhage common. Polycythemia may 
be transient. 

Phenylhydrazine contra-indicated by renal disease. 
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ErythrEemia, continxied. 

Erythrocytosis. — ^An increase in the number of the red cells also 
results from conditions hindering supply of oxygen to the tissues, v 
and is termed erythrocytosis. Spleen is not enlarged. Such 
conditions are : (i) High altitudes. (2) Congenital heart disease. 
(3) Ayerza's disease. (4) Thrombosis of portal vein (spleen./" 
enlarged). (5) Visceral syphilis. (6) Pituitary basophilism. 


CHAPTER CXXXII. 

LEUOOCYTOSIS AND LEUCOPENIA. 

Polynuclear Leucocytosis. — Increase usually both in (i) total 
leucocytes, and {2) percentages of neutrophil cells. Occurs in : — 

1. Acute infections, especially by pyogenic cocci. 

2. Intoxications and drugs. Various: e.g., diabetic coma, 

urscmia, cirrhosis of liver ; salicylates, benzol derivatives 

(in small doses). 

3. Generalized stages of many conditions: e.g., neoplasms, 

tuberculous and other forms of adenitis. (See Leuco- 

ERYTHROBLASTOSIS.) 

4. Severe haemorrhages and trauma. Pregnancy : about 

puerperium. Splenectomy. 

Total leucocytes may be 10,000 to 30,000 or rarely 100,000 
per c.mm. Cells arc more primitive than normal, nuclei 
being less subdivided — ^i.e., ‘shift to the left' on Arneth or 
Schilling counts ; may be myelocytes. 

In very severe infections, may be leucopenia : percentage of 
polynuclear cells usually very high (80 to 90). 

Lymphocytosis. — Absolute lymphocytosis is increase both in (a) total 
leucocytes, and (6) percentage of lymphocytes. Occurs in : 
(i) Leukaemia and various neoplastic conditions involving 
lymphoid tissue ; (2) Whooping-cough ; (3) A group of ' lympho- 
tropic’ infections — e.g., glandular fever, rubella. Never in septic 
infections. In infants, percentage of lymphocytes is normally 
high (about 40) up to age of six years, and frequently increases 
in pyrexial conditions. Relative lymphocytosis is due to reduction 
of neutrophils, as in debilitating conditions and certain specific 
fevers ; also in agranulocytosis. Reduction of lymphocytes may 
occur in vitamin deficiency and e.\cessive X-ray treatment. 

Eosinophilia. — Over 4 per cent is an excess ,* may rise to 50 per 
cent or higher. Occurs in following, but not invariably : — 

r. lutestinal parasites : including tape-worms, ascaris, thread- 
worms, hydatid cysts, ankvlostoma, trichinella. filaria, 
bilharzia. 

2. Skill diseases, e.g., psoriasis. 

3. Alleigic couditwiis, e.g., scrum reactions, asthma. 
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4. Myeloid Iciikccmia. Erythreemia. 

5. Lymfftadcuoma : slight, not invariable, not diagnostic. 

6 . Convalescence from fevers. Reported in acute stages of 

rheumatic and scarlet fever. 

7. Feeding with whole liver. 

8. Tropical itou-parasiiic and familial cosinophilta. Obscure; 

may bo transient : indehnitc symptoms. 

9. Eosinophilic Icukaniia. 

10. Emetine treatment. 

£osinopenia. — In acute infections and specific fevers. 

lffonoc3rtosis. — Knowledge of monocytes is recent and scanty, and 
care should be taken in drawing deductions from presence of 
monocytosis. Occurs in : monocytic leuksemia ; glandular 
fever, rubella, and later stages of acute infectious fevers. Stated 
to be of diagnostic value in sympathetic ophthalmitis, endo- 
carditis lenta, and miliary tuberculosis. 

Basophils (Mast Cells). — ^Increased in myeloid leukamia : important, 
as the increase persists during remissions. Diminished in acute 
infections. 

Leucopenia. — Under 4000 per c.mm. is abnormal. Term correctly 
implies diminution of all white cells, but generally applied to and 
nearly always due to diminution of neutrophils (neutropenia), 
and thus associated with relative lymphocytosis. 

MODERATE GRADES. — ^Influenza, measles, mumps, enteric, 
undulant fever ; debilitating states ; anaphylactic shock, tran- 
sient (retention of neutrophils in spleen). No symptoms. 

EXTREME GRADES. — Liable to secondary infections. 

r. Blood diseases and diseases of bone-marrow : Aplastic ansemia, 
aleukxmic leukaemia, pernicious anaemia. 

2. Severe intoxications and poisoning : Benzol compounds. 

Mustard gas. Gold, arsenic, and heavy metals. X rays 
and radium. 

3. Agranulocytosis '. Red cells and platelets may be normal in 

this type. 


CHAPTER CKXXIU. 

THE LEUEiEMIAS. 

Leukaemia is a disorder of the blood-forming tissues, characterized 
specially by the presence in the circulating blood of precursors of 
the normal leucocytes in predominating proportions. Pathogenesis 
yis unknown. Invariably fatal. 

\ Glassification of Bcnkminia. — ^There are three main hasmopoietic 

*v systems : — , „ . . 

t. OY itiycloid tissue i concerned normally in fonns- 

tion of granular leucocytes and red cells. 

2. Lymphoid tissue, comprising lymphatic glands and all small 
accumulations of lymphoid tissue : concerned normally in 
formation of non-granular leucocytes or ‘lymphocytes'. 
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Classification of Leuksemia, continued. 

3. Reiicttlo-endoihelial or ‘histiocytic’ tissue: concerned directly in 

formation of ‘monocytes’ {'large mononuclears’). 

These systems are affected separately in leukaeniia, constituting^ 
different types, characterized by the presence in the blood in 
predominating proportions of immature cells of the respective 
system. In addition to these three types, there are numerous ’ 
conditions resembling leukaemia in varying degrees : as the 
classification of these is uncertain, and it is doubtful if some are 
leuka;mic, they are placed together in a group. 

CLASSIFICATION.— 

1. Myeloid leukaemia ; (a) Acute (myeloblastic) ; (6) Chronic. 

2. Lymphoid leukaemia : (a) Acute ; (b) Chronic. 

3. Monocytic leukaemia : acute. 

4. Various atypical leukaemias and conditions resembling 

leukaemia. 

Note. — The three acute types are practically indistinguishable 
clinically and will be described together. Monocytic leuk- 
aemia is the rarest type ; no chronic form is recognized. 
Chronic myeloid is the commonest type. Large lympho- 
cytic lymphoid is the most chronic type, but very rare. 

Notes on T 3 rpes of Leucocytes witb Reference to Leukaemia. — . 

A. MYELOID SYSTEM.— 

Myeloblasts. — ^Non-granular mononuclear cells ; large nucleus, ,, 
with definite chromatin structure, containing several distinct 
nucleoli, and surrounded by zone of deep-blue cytoplasm. 
Non-phagocytic. Oxidase reaction negative. Not present 
in normal blood, but numerous in bone-marrow\ Are 
precursors of myelocytes and polynuclear cells. Tw'O types 
occur in leukaemic blood : — 

Large Myeloblasts, — Broad zone of cytoplasm ; nuclei 
stain comparatively lightly, and nucleoli are easily 
recognized. 

Small Myeloblasts. — ^Resemblance to small lymphoc3rtes 
often close. 

Occurrence of Myeloblasts in Blood. — (i) Myeloblastic 
leukajmia. (2) Chronic myeloid leukaemia: invariably 
present, usually in small numbers (a few per cent). 
(3) Occasionally, in very small numbers, in conditions of 
great activity of bone-marrow, e.g., severe leucocytosis. 

Myelocytes. Granular mononuclear cells of bone-marrow 
origin. Phagocytic. Oxidase reaction positive. Are pre- 
cursors of polynuclear leucocytes, and intermediate and 
transitional forms occur. Granules may be fine neutrophil -< 
eosinophil, or ba^phil (and rarely amphophilic, all types 
being present). The nucleus is oval or circular; in inter- 
mcoiatc forms, horseshoe or showing signs of division. No'* 
nucleon are present. The common type is the finely granular 
neutrophil myelocyte. ^ 

Occurrence of Myelocytes in BJood.— (i) In chronic myeloid 
IciiKrcmia : is characteristic cell. (2) In small numbers 
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i»\ con«Hlinns t>{ preat activity of bone-marrow — c.g., 
severe Ivwcoeytosw fsejssis). 

I KANMTioNAt, STAGr.s. — CcUs occwr which arc intermediate 
staei's between myeloblasts and myelocytes, and also between 
myelocytes and normal leucocytes* In general their numbers 
are small, but occasionally in leuka:mia tlie predominant 
cell may be of such type— c.g., a late myeloblast, possessing 
some granules, with alwencc of nucleoli or similar feature, 
n LYMI’llOlD SYSTKM.-- 

Lv.'trnoni asrs. — Are precursors of lymphocyto.s. May closely 
resemble mvelohla-t.*.. 

C. RETICULO-HNnOTniil.IAL OK HISTIOCYTIC SYSTHM.— 
Is site of formation of monocytes (ve Monocvto.si.s, p. 729.) 

In Lfulfi-ntm - The rel'ls inchide ; {a) T3’pjcal large 

mononuclears . (h) l^irger cells ujih Ic.ss ‘cloiidjf’ 

cvtoplasni, the so-calIe<l 'monocytic', precursors of 
normal mononm tears, (r) Cells with clear cj'stopln.sm, 
not nnhUe myeloblasts- usu.dh’ vcr\' fragile. 

1. ACUTE LEUKffiWIIA. 

An acute fatal disease characterised !>>• the prc.scnce in the blood of 
a high proportion of jirinntive mononuclear or closelj* .similar cells. 
The three prtmip.il types arc: (i) Acute myclobla.stic or myeloid 
I lettka-mia : (i) Acute lymphoblastic or Ij-mphoid Iculcajmia ; (3} 
Monocytic leuba-mia 

The clinical .svmjitoms and eoursc m the three types arc closclj' 
.similar and will be described together. Special features arc noticed 
.siib.scfjiicntly. 'Hie determination of the type of the predominant 
cell is of pathological interest, but not of clinical importance. Dis- 
tinction is olten difiicult owing to similarity of myeloblasts, lymjiho- 
blast-s, and certain histiocytes or monocytes. All forms arc rare. 
Certain atypical IcuUwmias may be acute, c.g., cliloroma. 

Etiology. — 

AGE. — Usually under ao years. 

SEX, — Alxjut 2 males to 1 female. 

No predisposing diseases or factors. 

Symptoms and Signs. — Prominent features, any one of which may 
first attract attention, arc : — 

1. Pai-non. — Anaimia is severe even at first examination, and 

becomes extreme. Marked exhaustion. 

2. Swr.LLiNO AXD Uj.cr.nATJos or Gums, also check, tonsils, 

etc. — Often great severity. 

3. lla’MOKUjiAGr..— Prequcncy ; gums, nose, stomach, rectum; 

in females often vaginal. 

.J. PURPOKA. 

5. ENLAUGnMKST OF LvmpiiaTic GLANUS.—Occiirs in most 

eases, but is rarely very great. 

Other features arc : — 

6. ENLARCP.Mr.NT OP Splep.n. — P alpable in 75 per cent, but 

never attracts attention initially: usually slight; rarely 
reaches to umbilicus finally. Liver usually enlarged. 
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Acute Leukemia — Symptoms and Signs, continued. 

7. Vomiting. — Often intractable towards end. Diarrboea less 

common. 

8. Fever. — Rarely absent : often 103° to 104°. 

9. Tumours and Nodules. — Collections of leucocytes may 

form nodules or masses in any site— e.g., skin, gums, 
mediastinum — ^in the more prolonged cases. 

Course. — ^Initial symptom of pallor, with or without oral symptoms 
and hemorrhage, may be followed rapidly by enlargement of 
spleen and glands and by haemorrhages and purpura. In some 
cases glands and spleen do not enlarge throughout. Disease 
progresses continuously, and weakness increases rapidly, especi- 
ally in this latter group. Remissions are rare. Vomiting usually 
troublesome. General condition of extreme discomfort. May 
be no haemorrhages, and death from anaemia and exhaustion. 
Prognosis. — Death invariable in short period, often within few days 
to few weeks from date of observation : occasionally few months. 
Diagnosis. — Symptoms usually, but not invariably, lead to examina- 
tion of the blood ; recognition simple from predominance of a 
mononuclear cell. 

Condition clinically may be confused with : — 

1. H/EMorriiagic Diathesis, Purpura, Scurvy. — Note : Pur- 

pura in absence of a palpable spleen is practically never of 
Icukaimic origin. 

Acute purpura hamiorrhagicamay simvilsdc acute leukaimia. 

2. Angina. — In any case of ulceration within mouth, or swelling 

of gums which is resistant to treatment, the blood should be 
examined. 

3. Infective Endocarditis, SepticjEMIa, etc. — From presence 

of purpura and pyrexia. 

Note. — In extreme degrees of polynuclear leucocytosis 
occurring in infections — e.g., 100,000 or more per 
c.mm. — myelocytes are often present in fair numbers. 
May be mistaken for leuka;mia, especially with septic 
spleen, etc. 

4. Acute Specific Fevers. — Haemorrhagic or toxic types, e.g , 

t^ephoid, tjephus. 

5. Mononucleosis. — Occurs in glandular fever and other con- 

ditions. (See p. 729.) 

6. Agranulocytosis. 

Treatment. — Palliative. X rays, arsenic, etc., valueless, but may 
be tried ; latter usually causes or increases vomiting. 

VARIETIES OF ACUTE LEUKEMIA. 

1 . Myoloblastic Lcukmmia. — (a) Primary ; (b) Secondary, acute 
tcnnination of chronic myeloid lcuka!mia. 

THE HLOOD. Changes similar in primary and secondary forms. 
a. Leucocytes. — 

i. Eumber : 30,000 to 200,000 per c.mm. or higher. Maj' 
be Icucopcnta on first examination, especially in 
sccondaiy group ; numbers may rise rapidly later. 
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ii. Cells : Predominant cell is a myeloblast, large or gmalT 
type : may form go per cent or more of total cells. A 
few myclocji:es and polynuclears always present. 
b. Erythrocytes. — Occasionally normal on first examination, 
but anzemia develops rapidly and becomes extreme. Colour 
index often high. Normoblasts and megaloblasts : numbers 
varj', occasionally very numerous. 

MORBID ANATOMY. — Spleen and lymphatic glands usually 
enlarged ; there may bo a green tint on opening glands, evanescent. 
Bone-marrow red or grayish. 

Liptvmia may be present during last few days ; serum is 
opaque milky colour ; occasional cause of milky blood, 
(hlore correctly, is a pseudo-liptsmia, the body present being 
not fat, but a lipoid.} 

ACUTE MYELOCYTIC LEUIC®MIA.— Acute course, but blood 
as in chronic myeloid leukaemia throughout. Very rare. 

2. Iiymphoblastic or Acute Lymphoid Leukaemia. — Lymphatic 

glands usually but not invariably enlarge. 

THE BLOOD.— 

a. Leucocytes. — 

i. Number : Often under 10,000 at first observation ; 

leucopenia common, 2000 to 5000. May be 20,000 
to 100,000. 

ii. Cells: Predominanf cc/i is oiy«i/>/iocy<e, almost invariably 

of small type ; may exceed 99 per cent of total. 
Lymphoblasts scanty. 

b. Erythrocytes. — As in myeloblastic leukaemia. 

Rapid variations in number of leucocytes may occur, even to 
wthin normal limits ; anaemia and general condition not 
showing corresponding improvement. 

MORBID ANATOMY. — Spleen and lymphatic glands enlarged. 
Bone-marrow increased, little fat, colour red. Haemorrhages 
on serous membranes. 

Histology. — All haemopoietic, tissues contain large numbers 
of the cell predominating in the blood. Liver may give free 
iron reaction. 

LARGE LYMPHOCYTIC TYPE.— Typical large lymphocytes. 
Extremely rare. 

3. Monocytic Leukaemia. — Rare: usually very acute. Onset often 

curiously obscure. Gums especially _ painful ; may be pale 
swollen masses. Haemorrhages not invariable ; often severe 
without purpura. Glands usually enlarged. 

THE BLOOD.— 

o. Leucocytes. — 

i. Number : very variable. Leucopenia or large numbers, 
ii. Cells : Predominant are histiocytes and large mono- 
nuclears : initially often 20 to 30 per cent : increase 
to 70 to 90 per cent. 
b. Erythrocytes. — As in other forms. 
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II. CHRONIC IVnrELOID LEUKiEMIA. 

(Splenoviedidlary Leukcemia.) , 

A fatal disorder affecting the myeloid tissue, and characterized 
by great increase and abnormality of the bone-marrow cells in the 
blood and enlargement of the spleen. 

Etiology. — 

SEX. — About 2 males to i female. 

AGE. — Any decade, commonly 25 to 40 years, rare under 20 years. 

No predisposing factors known. Never produced experimentally. 

morbid Anatomy. — Important lesions are confined to the haemo- 
poietic system. 

BONE-MARROW. — Medullary cavity occupied by grayish-red 
tissue ; no fat remaining. 

Histology. — Great hyperplasia of leucoblastic (leucocyte- 
forming) tissues. Note : — 

1. Numerous non-granular large mononuclear cells, viz., 

myeloblasts. 

2. Numerous myelocytes, frequently showing mitosis. 

3. Nucleated red cells, both normobiksts and megaloblasts. 
SPLEEN. — Alwaj's enlarged, often enormous : commonly about 

10 pounds. 

Surface. — Perisplenitis and adhesions common ; capsule .. 

thickened ; veins in hilus enlarged. '' 

On Section. — ^Tough from sclerosis ; general red surface, often 
scattered gray areas from old infarcts. 

Histology.— ^Resembles bone-marrow ; no Malpighian cor- 
puscles remain : enormous numbers of leucocytes with 
numerous myelocytes present. Changes may be transforma- 
tion into leucoblastic tissue, or the result of infiltration with 
cells, probably the former. 

LYMPHATIC GLANDS. — Peripheral glands usually unaffected. 
Mesenteric glands often enlarged. Changes resemble spleen. 
Occasionally enlarged glands have green tint on section. 

Solitary follicles, Peyer’s patches, etc., may be swollen by leuco- 
cytes. 

BLOOD. — Grayish colour from excess of leucocytes : often clotted. 
OTHER TISSUES.— 

Liver. — Enlarged ; widespread leucocytic infiltration, distend- 
ing capillaries; in microscopic sections, resembles miliary 
abscesses. 

Kidneys and Lungs. — Similar leucocytic infiltration. 

Heart. ^lilood-clots very common : appearance may resemble 
pus. 

Symptoms.— Onset is insidious. 

COMMON INITIAL SYAIPTOMS.— 

1. Enlargement of Abdomen by Spleen. — O ften earliest 

bymploin. Dragging weight. 

2. .\iN IN Li.i T 1 ‘LANK. — From perisplenitis following throm- 
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3. LASsiTi’nK. — May be wasting. IJrcathlcssness. 

AN.rMtA. — .Vot ma}licd in early stagc.s, but increases later. 
OTHER S'i'MPTOMS.— 

l-i:UK.T.Mic Rutinitis. — Almost constant. Fundus pale, white 
spots. Sight may or may not be affected. In rare cases 
is caylifsl syn:pto})i. Hjemorrhages m late stages. 

FcvnR. — Usually slight, irregular, or transient pyrexia. 
Pruritus. — May be no visible skm change. 

Craniai- Nr.Rvi; pAUSins — Not uncommon. 

A.MKXORRHaA. 

tIiDKM.s. — Qidcma of legs common. Pleural effusion occasion- 
ally, ascites rare. 

Ukini:. — Enormous excretion of unc acid, from destruction 
of leucocytes. No gout or ‘unc-acid’ symptoms. 
Occasional Symptoms. — Pnapism ; traditional, but rare : 
due to thrombosis in corpora cavernosa. Meniere's syn- 
drome : sudden onset, from ha:morrhagc into semicircular 
canals. Skin tumours. Thrombosis and phlebitis. Pigmen- 
tation of skin : usually purple or red, commencing on head 
(more frequent in atypical leukiemia). 

ENLARGEMENT OF SPLEEN.— Invariable ; usually reaches 
umbilicus or bcj’ond ; edge and notch easily felt ; surface smooth ; 
may be tender. Varies in size, roughly with number of leucocytes. 
LIVER. — Generally palpable. 

LYMPHATIC GLANDS. — Not usually enlarged. Most commonly 
axillarj’. 

TERMINAL STAGE. — Certain symptoms are infrequent during 
chronic stages, but often important towards termination, especially 
if this is acute (myeloblastic) : — 

H/TMORRhages. — E specially nose or gums. Rarely severe 
until late stages. 

Purpura. — Almost confined to acute termination ; very rare 
in chronic stage. 

Gastro-intestinal Disturbances. — Vomiting, diarrhoea, etc. 
Not uncommon towards end. 

Tho Blood. — Changes are characteristic and pathognomonic. Fresh 
blood, in severe cases, is grayish-red from excess of leucocytes. 

LEUCOCYTES. — Total number greatly increased : commonly 
200,000 to 300,000 ; may exceed 1,000,000. Total number of all 
varieties is increased. 

Characteristics (in stained blood) : — 

1. Presence of abnormal granular bone-marrow cells in large 

numbers, i.e., myelocytes. Percentage 10 to 25 : less 
commonly up to 40 or 50. 

2. Increase of mast cells, and usually of eosinophils. 
Transitional forms between myelocytes and normal leucocytes 

are numerous. In some cases very few cells are truly normal, 
the nucleus showing but slight division. 
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Chronic Myeloid Leukaemia — ^The Blood, continued. 

Mast cells (coarsely and finely granular basophils). — Usually 
in large numbers, forming 5 to 10 or even 25 per cent. 
Eosinophils . — Percentage increased. 1 

Myeloblasts . — Invariably present, usually not exceeding 10 per 
cent. 

ERYTHROCYTES.— Number in early stages not greatly dimin- 
ished ; may be normal. Falls as condition advances. Reticu- 
locytes increased. 

Colour index usually low, o'6 to o-8, but may be unity. 
Nucleated red cells, normoblasts and megaloblasts, rarely absent ; 
may occur even in absence of severe anasmia. 
BLOOD-PLATELETS. — Little change in chronic stage. Dimin- 
ished in myeloblastic or hsemorrhagic stages. 

SUMMARY OF CHARACTERISTIC CHANGES.— 

1. Total number of leucocytes greatly increased. 

2. Increase mainly due to granular cells, 

3. Presence of myelocytes and primitive bone-marrow cells. 


Course and Prognosis. — Haemorrhages are sign of terminal stages. 
INTERCUKRENT DISEASES.— Rare. With sepsis, leucocytes 
may temporarily diminish in number. Tuberculosis, pneumonia : .. 
rare. 


COURSE AND DURATION . — Recovery never occurs. Death from : I 
(1) exhaustion wth or without haemorrhages; (2) myeloblastic'" 
termination (rare). Duration before observation, probably about 
1 year ; under observation usually i year ; rarely exceeds 3 years. 
Two groups can be recognized. 


1. Under 35 Years. — Tendency to great variations in numbers 

of leucocytes and general condition. Response to X rays 
usually marked, general improvement temporarily occur- 
ring. 'Aleukaimic intervals’ may occur, when blood is 
practically normal, but mast cells always remain abnormal. 
RIyeloblastic termination may occur. 

2. Over 35 Years — Under treatment, little change in blood 

and general condition. 

MYELOBLASTIC TERMINATION. — Occasionally high percentage 
of myeloblasts appears suddenly (40 to 98 per cent) ; usually 
total number of leucocytes low; often marked leucopenia {1500 
to 4000) ; but may be 20.000 to 100,000, or rise after initial 
leucopenia. Death always within few days, with terminal sym- 
ptoms as above — i.e., is proof of greatly exhausted bone-marrow. 
Rarely obsen'cd, owing to short duration, and frequency unknown. 

Diagnosis. Usually simple. Enlargement of the spleen results inj 
examination of the blood. V 


Treatment. — r 

GENERAL TREATMENT.— Good food, etc. 

SPECIFIC TREATMENT, designed to reduce spleen and number 
of leucocytes. Of most efficiency arc : (i) K rays and radium ; 
(2) Arscjuc ; (3) Benzol. ^ 



THIS LEUK-EMIAS 


X Kays. — Applk-il to spleen ami long bones. Often cause 
great temporary reduction in leucocytes and spleen, and 
improved general condition, but duration is not prolonged. 
Kadium less elTcctivo. 

.\itsr.Nic. — Similar but slighter action. May cause vomiting, 
also lieqies. 

Hr.vzoj.. — In capsulc.s with olive oil. Commence with 5 
minims of each twice a day : Itesults similar to X ray.s, 
but less effective. 

During Sritciric Tiskatmunt ; blood regularly', 

always discontinue if number falls to 10,000 or 20,000 or 
myeloblasts increase considerably ; if X-ray applications arc 
continued. Icucopcnia or myeloblastic termination may 
ilevelop 

Sfdeiiedottsy — Course of di,sca.se unaffected. 


in. CHRONIC LYMPHOID LEUKSIMIA. 

A fatal condition cliaraclenred by hypertrophy of lymphoid tissue 
in all sites and increase in the number of lymphocyte.s in the blood. 

Etiology. — 

.VfiK —Later decades : rare before .jo years 
Sh'X --.Mioiit .( males to i female. 

Morbid Anatomy.— Hypertrophy of lymphoid tissue throughout the 
body : may be large masse.s 

LYMI’lI.\TlC GL.XNDS — Normal structure destroyed; germ 
centre.s not visible : masses of lymphocytes 
SPLKKN, nONK-M.\UKO\V — Similar masses of lymphocytes. 
.\lso foci in liver 

Symptoms. — Onset insidious. Recognition often by chance discoverj- 
of cervical glands or by increased lymphoid tissue elsewhere — 
e.g . enlarged ton.sils, skin nodules, mediastinal glands, and 
thvmiis. 

OTllI-R SYMITOMS.— 

Pruritus. 

Ikinc-pains. 

Impotence. 

Spinal cor<l lc.sion.s : from prcs.surc 
I...\TK AND OCCASIONAL SYMFIOMS.— Cachexia. Anxmia. 

Haemorrhages. Rarely Milnilicz’s syndrome. 

LYMPHATIC GLANDS. — Size moderate: discrete and painless. 
SPI-KRN. — ^Enlarged, but rarely below umbilicus. 

SKIN. — May be red or discoloured from leucocytic infiltration 
(leukaimic crj'throdermia). 

■ Blood. — 

I.EUCOCYTES. — (i) Number: often 60,000 to 100,000 per c.mm.. 
but may be very high or within normal limits : often varj' 
rapidly. (2) Lymphocytes : S5 to 99 per cent (often over 95). 
Type : generally small cells with indented nucleus ; rupture 
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Chronic Lymphoid Leukaemia — the Blood, continued. 

readily in smears. May be a few lymphoblasts (bad prognosis) 
and myelocytes. 

ERYTHROCYTES. — Anaemia develops late. Nucleated cells 
scanty. 

BLOOD-PLATELETS.— Fall in late and haemorrhagic states. 

Varieties of Type. — 

LARGE LYMPHOCYTES. — Rare and very chronic, Azur- 
granules scanty. 

LEUCOPENIC OR ALEUK.EMIC TYPES.— Total leucocytes 
about normal or below : percentage of lymphocytes may be 30 
per cent on first observ'ation. Progress may be watched over 
months or years as total numbers, percentage of lymphocytes, 
and size of glands and spleen progress finaUy to typical state 
and death. This tjqpe is very rare, but occurs at all ages. (See 
also Aleuk.®mic LEUKiEMiA, p. 739.) 

Course. — Most chronic leukaemia. Often 2 or 3 years, but rarely 
may be up to 20 years. Death from exhaustion, intercurrent 
disease, or haemorrhage. No acute lymphoblastic stage has been 
observed, but recognition of change from lymphocyte to lympho- 
blast would be difficult. 

Diagnosis. — Rarely difficult, except in aleukaemic type. 

Treatment.— -X-ray application to glands and lymphoid masses ; 
may reduce sire and give comfort. Must not be applied to 
spleen, as reaction often serious. 

IV. VARIOUS ATYPICAL FORMS AND CONDITIONS 
RESEMBLING LEUKEMIA. 

.Many conditions occur in which changes in the hajmopoietic tissues 
and alterations in the blood are suggestive of, though varying in 
some degree from, Icukicmia Many groups occur, and each group 
has received many different names Of most little is known. The 
following conditions may be noted : — 

1. Growths in or of Hismopoietic Tissues which are NeO" 
plastic or Suggestive of Neoplasms. — Any growth in these 
tissues may alter the condition of the blood ; thus, in glandular 
tuberculosis or lymphadenoma there is some leucopenia and 
relative lymphocytosis. More definite arc : — 

fl. AFFECTIONS OF LYMPHOID TISSUE.— (i) True sarcoma, 
and various stages of less definite and ill-defined sarcomatous 
growths— e.g., * lymphosarcoma,' 'lymphoma': some blood 
change is common — e.g., relative lymphoc3d;osis, with leuco- 
pcnia or sometimes leucocytosis (causing greater difficully). 

r other end of scale is chJoroma (see p. 740) : blood typical 
of Icukrcmia. but glandular growths definitely infiltrate other 
structures— 1.0., possess malignant characteristics. Mikulicz’s 
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Atypical Forms and Conditions Resembling Leukaemia; continued. 

6. Various Conditions. — ^In many blood disturbances, changes may 
occur at times resembling leukaemia {' leukcsmoid blood-pictures’), 
including : (a) Extreme leucocytosis in septic infections : myelo-'^ 
cjdies and myeloblasts present. (6) ‘ Lynaphotropic viruses', i 

• c.g., glandular fever (q.v.). (c) Erythraemia. (d) Tuberculous^ 

(gold injections), (e) Leuco-er^hroblastosis. 

CHLOROMA. 

A form of 'acute leukaemia' characterized by (i) Infiltration of 
subperiosteum and other tissues by the mairrow-cells ; (2) Predomin- , 
ance in skull bones ; and (3) Green colour of growth on section. 

IVIorbid Anatomy. — 

SITES especially affected are : (i) Orbit ; (2) Temporal bones ; 
(3) Vertebrae ; (4) Kidneys. Other bones, especially skull, also 
liable. Also lymphatic glands and skin. 

TUMOURS are formed of masses of cells resembling those of acute 
myeloblastic leukaemia. 

GREEN TINT may be very bright ; fades on exposure to air ; 
nature unknown. Not invariably present. Similar slighter tint 
may occur in acute myeloblastic leukaemia. 

Symptoms. — ^Those of acute leukaemia, with certain local and ' 
pressure signs : — 

1. OF ACUTE LEUKEMIA. — Severe rapid anaemia, wasting,^ 

purpura, haemorrhages, swelling of gums, vomiting, etc. Spleen” 
and lymphatic glands usually enlarged, and may be greatly so. 

2. PRESSURE SYMPTOMS. — Characteristic are : [a) Protrusion 

of eyeballs (from growth in orbit) ; [b) Swellings in temporal 
region ; (c) Blindness. Often deafness. 

3. TUMOURS FROISI ENLARGED GLANDS. 

Blood Changes. — As in acute myeloblastic leukaemia. 

Prognosis and Duration. — Always fatal. Duration 3 to 6 months. 


CHAPTER CXXXIV. 

AGRANULOCYTOSIS. 

A condition characterized pathologically by extreme leucopenia 
due mainly to diminution or absence of myeloid cells usually ivithout 
nnaimia. and clinically by tendency to ulceration of the mouth and 
other ti.ssucs. High mortality. 

I he ulceration and necrosis is secondary to the leucopenia. 

Btiology. — Both sexes and all ages, but severe forms commonest in^ 
middle-aged women. 

Causes.— (i) Primary : cause unknown. (2) Secondary, to : (a)' 
amidopyrine, especially when given with barbiturates ; (b) other 

Rold : (c) septicajmia. 

^ — Accounts for 25 per cent of cases : may. develop 

after single do.se : only a few persons are susceptible. 
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IVCorbid Anatomy. — Sternal puncture of marrow shows either : 
(i) devoid of myeloblasts — ^i.e„ aplasia for myeloid cells; or (2) 
numerous myeloblasts — ^i.e., hyperplasia but further develop- 
ment inhibited. No myelocytes or granular cells present. 
Erythropoietic tissues unaffected at onset. 

'Clinical Types. — Great variation in severity ; (a) Fulminating ; 
(6) Subacute ; (c) Recurrent ; (d) Mild. 

а. FULMINATING TYPE.— Characteristics 

1. Usually middle-aged women. Previously prolonged fatigue : 

insomnia common (amidopyrine may be taken) . Leucopenia 
has sometimes been found previously. 

2. Sudden onset. May follow slight stimulus, e.g., influenza. 

Pyrexia, rigor, malaise, sore throat, prostration. Occasion- 
ally slight jaundice. No purpura or hsemorrhages. Spleen 
rarely palpable. 

3. Ulceration of mouth, fauces, and maybe elsewhere. May 

be oedematous swelling of neck and glands. In some 
cases, reddening of fauces only. 

4. Rapidly fatal in few days. 

б. SUBACUTE TYPE. — Similar to above, but angina and consti- 

tutional symptoms less severe. Ansemia, diminution of plate- 
lets, and haemorrhages may develop. Fatal, or recovery in 6 

or more weeks. 

c. RECURRENT TYPE. — Causeless attacks over period of years, 

Avith normal intervals. 

d. MILD TYPE.— Characteristics.— 

1. Constitutional symptoms slight. 

2. Inflammation of fauces moderate. 

3. Occurs at all ages. May be previous record of neutropenia. 

4. Recovery complete and uneventful. 

Blood Changes.. — 

LEUCOCYTES. — {a] Total number : extreme leucopenia, may be 
few hundreds only, (i) Granulocytes practically absent. 

RED CELLS, HAEMOGLOBIN. AND PLATELETS —Often little 
affected, but in severe cases advanced ansmia may develop 
(rapidly fatal). 

Diagnosis. — ’May be indistinguishable from acute leukaemia %vith 
leucopenia (aleukaemic leukaemia), especially monoc)riic, and from 
severe haemorrhagic diathesis. The mild type may resemble 
glandular fever. Diagnosis from Vincent's angina, diphtheria, 
etc., by blood and throat swabs. 

Treatment. — 

- NUCLEIN DERIVATIVES.—E.g.. pentnucleotide 2C. 36, Dosage : 
up to 50 c.c. daily intramuscularly. Effective in certain cases, 
but knowledge incomplete. Response immediate or rvithin 4 days. 

BLOOD TRANSFUSION. — Serious reactions may follow. Value 
not yet known. 

IN AMIDOPYRINE CASES. — Recovery may follow rvithdrawal. 
Little response to pentnucleotide. Amidopyrine must never be 
taken again : sensitivity prolonged. 
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CHAPTER CXXXV. 


LEUCO -ERYTHROBLASTOSIS . 


A fatal condition characterized by the presence in circulating blood 
of immature red cells and immature myeloid white cells, usually but 
not always associated wth various diseases of bone or bone-marrow. 

Synonyms. — ^Myelophthisic anaemia. Leukanaemia. Leuco-erythro- 
blastic anaemia : this title over-emphasizes anaemia. 

Pathogenesis, — ^The blood contains immature red and immature 
myeloid cells, indicating disturbance of normal stages of formation ; 
viz., dyshaemopoiesis, often attributed to ‘irritation’ of bone- 
marrow by foreign tissue. Reduction of marrow would not 
explain blood changes : marrow existing is usually hyperplastic. 
Has occurred in association with various conditions ; — 

1. Carcinomatosis of bone. 

2. Albers-Schonberg's marble-bone disease. 

3. Multiple myeloma. 

4. Myelosclerosis. 

5. Cooley's erythroblastic anaemia. 

6. Various conditions which in rare cases involve bones : e.g.,'" 

miliary tuberculosis, Hodgkin’s disease, syphilis. 

7. No associated lesion discovered. 

Similar ‘irritation’ may account for rare abnormal blood 
changes in leukaemia (‘mixed leukaemia’, changes of type), and 
' in pernicious anaemia (myeloid changes). 


morbid Anatomy. — 

BONE-MARROW. — ^Usually but not invariably hyperplastic. 
SPLEEN. — ^Enlarged ; myeloid metaplasia. 

LDrER. — Similar but less marked changes. 


Blood Changes. — 

1 . RET) CELLS. — Anaemia variable ; not always severe. Size 

normal. Immature cells, especially basophilic erytluroblasts ; 
also nucleated reds may be numerous. Colour index at or 
below normal. 

2. LI'.,UCOC\TES. Normal or, more commonly, increased : rarely 

over 50,000. Myelocytes present and may be myeloblasts. 

3. PL.\TELETS reduced. < ^ 

V'an den Bergh's reaction : negative. 


Clinical Manifestations. — No constant characteristics. Exhaustion,^ 
symptoms of anemia, splenomegaly (moderate to extreme). 
Causal condition often initial feature. Always fatal in 2 to 5, or 
r.arely 10 ye.ar.s. Death from causal condition, ancemia, or with 
manifestations of lixmiorrhagic diathesis. 


LEUCO-ERYTHROBLASTOSrS 


743 


CARCINOMATOSIS OF BONB. 

Carcinoma of bone is secondary. Primary g^o^vth commonly in : 
breast, stomach, lungs ; also thyroid, prostate (these latter have 
special tendency to bone metastases). Primary groivth often small. 

Bfibct of Secondary Growths, on ; — 

1. BONE. — Stimulates changes, either: — 

a. Osteoclastic resorption. Hence cortex thin, fractures 

common, calcium output high. 

b. Osteoblastic apposition. Hence cortex thick and dense, 

fractures unusual, calcium output low. 

(Calcium metabolism may be normal). 

2. BONE-MARROW. — Around growths, is hyperplastic, with 

increase of megaloblasts and myeloblasts. 

Clinical Features. — 

1. Pains in bones. 

2. Fractures. 

3. Anasmia : various changes {see Leuco-erythroblastobis, p. 742). 

4. Radiographs : scattered pale areas in bones. 

« 

ALBEBS-SCHONBERG’S MARBLE-BONE DISEASE. 

{Osteopetrosis, Osteosclerosis.) 

A defect commencing in intra-uterine life resulting in excessive 
bone formation. Possibly a primary dyscrasia of the mesenchyme. 
No evidence of hyperparathyroidism. No treatment effective. 

Etiology. — Congenital : may be hereditary. Both sexes affected. 

Bone-changes. — Skull, vertebrse, and long bones mainly affected. 
Contour unaltered, but ends of long bones may be clubbed. 
Cortex thickens : dense bone. Marrow cavity narrowed, may be 
almost obliterated : marrow hyperplastic. 

RADIOGRAPHS. — Dense areas, especially middle third of shafts 
and base of skull. 

Symptoms. — 

BACKWARDNESS. — Usually earliest symptom : due to hydro- 
cephalus. 

COMPRESSION OF CRANIAL NERVES BY BONE.— Blind- 
ness, etc. 

FRACTURES.— Due to rigidity of bone. 

ANjEMIA. — See Leuco-erythroblastosis, p. 742. 
SPLENOMEGALY. — Liver may be enlarged. 

Calcinosis of soft tissues has been recorded. 

Local Type (Melorheostosis Leri). — ^May be one or more bones. 
Excrescences on contour. May be friable. 
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MULTIPLE MYELOMA. 

{Kahlcr’s Disease.) 

The presence of multiple primary tumours in bones, often associated 
with annemia and excretion of Bence Jones’ protein in the urine. 
Occurs in later decades ; more common in males. ^ 

Morbid Anatomy.— Skull, vertebrae, ribs, and pelvis especially 
affected. ^Multiple tumours sharply defined, may form large 
masses ; cortex thinned. Cells appear to arise from marrow, 
but vary : myeloid cells or often plasma cells. May be masses 
in tonsils and other organs: said to precede bones occasionally. 

Symptoms. — 

1. PAIN. — ^\'’ague in back and bones. Compression myelitis or 

neuritis. 

2. BONES. — Swellings, deformities, and fractures. 

3. BLOOD. — A»anma, usually microc)rtic. Leucocyles : 10,000 to 

15,000 ; few myelocytes. Few cells of growth present. 
Occasionally leuco-erythroblastosis. 

4. BENCE JONES’ PROTEIN IN URINE.— Not normally formed 

in body. Large amounts excreted in urine (70 gm. daily). 
Precipitates at 50° to 56° C : dissolves on further heating : 
reappears on cooling. Not always present. Protein in blood 
high : chronic nephritis may develop with albuminuria. , 
Note — The protein was formerly erroneously believed to be 
albumose and the condition was called Bence Jones’ 
albumosuria. 

5. RADIOGRAPHS. — Cortex thin and 'moth-eaten’. Calcium 

excretion high. Metastatic calcification recorded. 

Diagnosis. — By radiographs and sternal puncture. 

Course. — X rays may ease pain. Death in 2 years. 

MYELOSCLEROSIS. 

[Osteosclerosis.) 

Characteristics . — 

1. Onset in adult life. 

2. BONE CHANGES. — Is a dystrophy of bone. Excess of bone 

or fibrous tissue in spongiosa and medullary cavity. No 
changes in cortex ; no tendency to fractures. Marrow reduced, 
hyperplastic or aplastic. Radiograjihs : indecisive. 

3. BLOOD CH.^NGES. — .\na;mia may be ' severe ; leucocytes '' 

r.arely increased, few myelocvtes. Blood may bo leuco- 
erythroblastic. 

.1. SPLEEN. — Often enlarged. 

Diagnosis. — May be difficult from leukaemia. 

Treatment. Blood transfusion. Iron and liver useless. 
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ERYTHROBLASTIC ANJEMIA OP COOLEY. 

A fatal disease commencing from birth characterized by changes 

'in the blood, and usually associated with abnormal bone formation. 

Etiology. — Almost confined to Mediterranean races. Congenital but 
not always hereditary. Symptoms appear between 6 months 
and 3 years. 

hXorbid Anatomy. — True bone partly replaced by fibrous tissue (as 
in osteitis fibrosa) : trabeculas thinned. Marrow hyperplastic ; 
numerous megaloblasts. few red cells. 

Clinical Features. — 

r. MONGOLIAN FACIES. — Due to muddy skin and thickened 
malar eminences. Pigmentation due to ^mosiderin deposition. 

2. BONE CHANGES. — Deformities Fractures uncommon. 

3. BLOOD CHANGES. — Anmnia ; may be severe, numerous 

immature red cells er)'throblasts ’, few megaloblasts). Aniso- 
cytosis. Colour index low. Leucocytes : increased, few myelo- 
cytes Platelets and fragility normal. Van den Bergh : 
indirect positive. 

4. SPLENOMEGALY.— 

Liver palpable ; glands rarely. 

Course. — ^No treatment Death in childhood : rarely over 10 years. 

Diagnosis. — From von Jaksch's anaemia, rickets, nutotional anaemia, 
acholuric jaundice 


CHAPTER CXXXVI. 

ENTEROGENOUS CYANOSIS. 

[Metheemoglobintsmta. Sulphmnoglobintsmia.) 

A chronic condition of cyanosis without cardiac or pulmonarj' 
lesions, due to presence of abnormal haemoglobin compounds. 

Drugs Producing Cyanosis. — ^Abnormal cyanotic tints can result 
from: (i) Potassium chlorate (also causes haemolysis) ; {2) Certain 
coal-tar preparations — ^phenacetin, acetanilide, sulphonal, trional, 
suiphaniJamide, and also plasmoquine. 

The altered haemoglobin in these cases may be (i) methaemoglobin, 
or (2) sulphasmoglobm : the pigment is usually entirely htira- 
corpuscttlar, no haemolysis occurring, and the pigment is absent 
from the serum and the urine. The percentage of hemoglobin 
affected may be small, and hence no dyspnoea present ; but 
attacks of severe dyspnoea may occur. 

In methaemoglobinemia, drug acts directly on the red cells. In 
sulphemoglobinemia, drug injures red cells, which then absorb 
HjS from bowel, constipation being necessary. 

Hote . — Sulphaemoglobinemia is produced by H,S only experiment- 
ally: thus workers in sewers exposed to 1-LS never show it. 
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Enterogenous Cyanosis, continued. 

Tests for Pigments in Blood. — Spectroscopic. Both varieties 
show a band between C and D, distinguishable : (i) By accurate.^ 
measurements of position of line ; (2) By gradual addition of 
ammonium sulphide : methamoglobin is rapidly changed to 
hemoglobin, sulphemoglobin is unchanged (except by strong- 
solutions). 

Symptoms. — Nervousness, headache, weakness, and psychical dis- 
turbances. Lead-blue colour of lips and skin. Patient appears 
in extremis, but no dyspnoea or serious symptoms. Some poly- 
cythemia. Constipation in sulphemoglobinemia. 

Diagnosis . — Cyanosis from other causes, e.g., heart disease. A few 
non-drug cases recorded : may be due to intestinal organisms, 
but deception possible. Drug-taking often concealed. 

Treatment. — ^Withdrawal of drug sufficient. 


CHAPTER CXXXVIL 

BLOOD DISEASES OF INFANCY AND 
CHILDHOOD. 


Classification. — 

1. HAiMOLYTIC ANAEMIAS OF THE NEWBORN.— (1) Icterus 

gravis neonatorum ; (2) Congenital anemia of the newborn. 
WiNCKEn's Disease [Epidemic Heemoglobinuria). — ^May occur 
as epidemic in institutions ; probably hemolytic strep- 
tococcus or colon bacillus. HEemorrhages, icterus, anemia, 
and hemoglobinuria. Sporadic cases occur. 

2. H/EMORRHAGIC ANAEMIAS OF THE NEWBORN.— Melena 

neonatorum. Also ; syphilis, sepsis. 

3. NUTRITIONAL AN/EMIA OF INFANCY (dyshemopoietic) . 

— Age : later lactation to 3 years. Simple microcytic anaimia. 
Mainly due to excessive milk diet, poor in iron, in constitution- 
ally frail children. 

Treatment. — Diet and iron (ferri et amm. citratis : gr. 5 to 
10 daily). 

Anemia of prematurity and of over-lactation are similar iron- 
deficiencies. 

.j. VnWMIN AND ENDOCRINE DEFICIENCY.— (i) Rickets ; 
(2) Scurv'y ; (3) Coeliac disease ; (4) Hypothyroidism (yieldsv 

to thyroid). ^ 

5. \ .MllOUS. — (n) Syphilis ; anemia, hemorrhages, jaundice and 
.splenomegaly of many types and grades, [b) Banti’s disease.' 
(c) Von Jaksch's anemia, (d) Cooley’s anemia. 
ti. COJIMON fO ADULIS. — (n) .\choluric jaundice ; {b) Lederer's 
anemia *, (c) Aplastic anemia (anemia gravis) ; (d) Hemor- 
rhagic dialhe.sis ; (r) 1 hemophilia ; (/) Leukemia ; [g) Malaria 
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and tropical infections ; {k) Symptomatic and secondary 

amemia. In children anaimia and sepsis produces varied 
blood-pictures. 

Transient causes of lymphocytosis : Whooping-cough, glandular 
fever or infective mononucleosis, and other lymphotropic viruses. 
See Levcocytosis, p. yz 8 . 

Splenomegaly in Childhood. — Of above conditions, definite 
splenomegaly occurs in nckets, syphilis, leukaemia, acholuric 
jaundice, von Jaksch’s anaemia, Banti's disease, and haemolytic 
anaemias. Jlay or may not be enlarged in group of haemorrhagic 
diathesis and all chronic anaemias. Also enlarged in congenital 
obliteration of bile-ducts and in various causes of enlargement 
in adults, e.g., specific fevers. {See also Splenomegaly, p. 754.) 


TRAUMATIC HffiMORRHAGES IN THE NEWBORN. 

Due to injury at birth. Important after-effects. 

Varieties. — 

a. CEPHALH/EMATOMA — Blood between bone and periosteum. 
Absorbed slowly. Of little importance unless simultaneous 
internal haemorrhage. 

1 ). MENINGEAL HJSMORRHAGE.— Usually bUateral. May be 
fatal. Probably a cause of porencephaly. After-effects : 
Spastic paraplegia (Little’s disease), idiocy, etc. 

c. STERNOMASTOID. — After-effects ; Congenital torticollis. 

HSMOLYTXC ANHiMIAS OF THE NEWBORN. 

A group of hereditarj' conditions, with an unknown common basis, 
which become manifest m the neivborn. Mutual connection is proved 
by the various types developing in successive children of the same 
mother : first-born usually escapes Mother may develop jaundice 
in later stages cf pregnancy. 

The group includes ; (i) Congenital hydrops ; (2) Icterus gravis 

neonatorum ; (3) Congenital anaemia of the newborn. 

Uncertain if condition is haemolytic (as here claissified), or error of 
blood formation, dyshasmopoietic Is not syphilitic. 

• Features common to group are ; (1) Parturition normal. (2) 

Vernix caseosa is bright yellow. {3) Blood : numerous nucleated red 
cells and immature forms or erythroblasts, whence occasional title 
‘erythroblastaemia tetalis’. (4) Spleen and liver greatly enlarged 
and contain free iron. Extra-medullary haemopoiesis. (5) Degenera- 
tion of basal nuclei common (cf. Wilson’s disease). 

Congenital Hydrops. — 

CHARACTERISTICS.— Stillborn, or death wdthin a few hours. 
Placenta large and cedematous. Body dropsical. Blood anaemic. 
Rare, 
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Hsemolytic Ansemias of the Newborn, continued.^ 

Icterus Gravis Neonatorum. — 

CHARACTERISTICS. — Jaundice appears within few hours ; at 
onset resembles physiological jaundice. Anaemia ; severe, many 
nucleated red cells and erythroblasts ; reticulocytes increased : 
leucocytes increased, may be myelocytes. Van den Bergh^ 
reaction : indirect positive. Spleen and liver greatly enlarged. 
Symptoms advance rapidly if untreated. Mortality 50 to 80 
per cent. May be spontaneous recovery. Death in few days 
to weeks. 

TREATMENT. — Urgent. Serum or whole blood, 5 to 10 c.c. : 

daily intramuscular injections. Alternatively, blood transfusion, 
30 to 50 c.c. Continue until anaemia improves. Not invariably 
efEective. 

SEQUEL.®. — ^In cured or recovered cases, extra-pyramidal lesions 
may develop, spasticity, athetosis, or mental defects. 

Congenital Anaemia of the Newborn. — 

CHARACTERISTICS. — Anaemia becomes apparent at end of first 
week up to two months or more. Jaundice slight or absent. 
Blood changes, general features, treatment, and sequelae as above. 
Recoverj' usual if onset later than first week. Later and milder 
forms merge into picture of von Jaksch’s anaemia (but not 
necessarily identical). 

Diagnosis. — Familial history, yellow vernix caseosa, erythroblast- 
smia and enlarged spleen distinguish from physiological jaundice, 
infective jaundice, congenital obliteration of bile-ducts, syphilis 
(Wassermann reaction should be performed), and melaena 
neonatorum. 


MELfflNA NEONATORUM. 

A transient hamorrhagic state of the newborn. Is not related to 

icterus gravis neonatorum. 

Etiology. — Birth normal. Infant healthy. No heredity. 

Pathogenesis. — Unknown ; probably deficiency of some clotting 
factor ; is not haemophilia, haimolytic, or haemorrhagic diathesis. 
I’cptic ulcers found at autopsy are necrosed areas. 

Symptoms. — Onset sudden and spontaneous. Usually first to fifth 
days, rare after seventh. Haimorrhage generally from bowels, 
but no site or organ immune. Blood : platelets normal ; coagu- 
lation and bleeding time prolonged. 

Course.— Often stops spontaneously. Mortality (including treated 
cases) ; 10 per cent. Course is rapid and treatment must be 
immediate. 

Treatment . — Jatramuscular injections of whole blood : 10 c.c, ; repeat 
twice daily until haimorrhage stojis (usually two injections) • no 
typing nocessarj' ; vcr>' effective. Blood transfusion if anannic. 
Can be fed shortly. No subsequent tendency to h.-emorrhages 

Otltit Causes of Hermorrhage. — Syphilis, sepsis. 
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VON JAESCH’S ANEMIA. 

(Atitsmia Pseudoleuktsmica Infantum. . Splenic Anesmia of Infancy.) 

A disease of infants characterized by severe ansmia, leucocytosis, 

and splenomegaly. Now rare. 

Etiology. — 

AGE. — ^Between 6 months and 2 years. Not over 4 years. 

PREDISPOSING FACTORS. — Not hereditary. Mainly in poor 
children, especially bottle-fed. Rickets and S3?philis common, 
but both may be absent. 

Pathogenesis. — Uncertain. Disputed as an entity : not observed to 
develop from secondary anaemia. May be extreme or prolonged 
reaction to various nutritional and \dtamin defects, congenital 
haemolytic anaemia, or infections ; also to rickets, and syphilis. 

Morbid Anatomy. — ^Not distinctive. Spleen capsule may be 
thickened. Bone-marrow aplastic. 

Symptoms. — 

ONSET. — Insidious ; usually well developed but flabby and 
anaemic. General weakness. Abdomen protuberant. Digestive 
disturbances. Occasional purpunc spots, but haemorrhages 
except epistaocis rare. No jaundice. Ljunphatic glands may be 
slightly enlarged. 

SPLEEN, — ^Enlarged, often to umbilicus. 

LIVER. — ^Moderate enlargement. 

BLOOD CHANGES.— 

1. Erythrocytes. — Extreme anaemia : under 2,000,000 : 

haemoglobin 10 to 40 per cent. Colour index low. 

Nucleated red cells and eiy^throblasts numerous, also 

reticulocytes. 

2. Leucocytes — Increased, 20,000 to 40,000 per c.mm., or 

more. Myelocytes present, may be 10 to 25 per cent. 

Leucopenia is recorded. 

3. Platelets. — Vary : often increased. 

Progress. — Majoritj' recover on correct treatment. Fatalities from : 
(1) Intercurrent diseases. (2) Extreme anaemia on first observa- 
tion ; termination by exhaustion or with haemorrhages. 

Treatment. — Iron, hver, vitamins ; balanced diet. Blood trans- 
fusion if anaemia severe. Splenectomy contra-indicated. 


CHAPTER CXXXVIII. 

SPLENIC AN^SBIVIIA AND BANTI’S DISEASE. 

A chronic disease of unknoum origin, characterized by enlargement 
of the spleen without increase of the lymphatic glands, by microcytic 
anaemia and leucopenia, a tendency to recurrent haemorrhages, and, 
in'the later stages of certain types, cirrhosis of the liver. 

This definition corresponds to Banti’s original description in 1894, 
and must only be accepted in conjunction with the following para- 
graphs. Splenic anaemia in adults had been described previously. 
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Splenic Anaemia and Banti’s Disease, cmtinued. 

Original group included in such definition contained several distinct 
diseases. Note : — 

1. Diseases separated since Banti's description^: — 

a. Kala-azar : 'infantile splenic anaemia’. 

b. Gaucher’s disease : and lipoid histiocjriosis. ^ , 

c. Egyptian splenomegaly or Egyptian Banti’s disease, 

due to schistosomiasis. 

d. Syphilis (rare). 

e. Thrombosis of portal and splenic veins. 

2. Splenic Anosmia of Adults and Banti's Syndrome. — ^These are 

separate entities : confused by Banti originally terming his 
syndrome ’splenic anaemia*. Principal distinctions: — 

Banti's Disease. — Onset in later childhood. Progresses to 
cirrhosis of liver. Duration about 5 jears. 

Splenic Anannia of Adults. — Onset usually in early decades 
of adult life. Associated with severe anaemia : tendency 
to haemorrhages. Does not progress to cirrhosis of liver. 
Duration often 10 to 20 years. 

3. The group merges into various other groups, e.g., some obscure 

liver-spleen diseases wth varying degrees of icterus and 
haemorrhages, and some manifestations of the haemorrhagic 
diathesis. 

4. Splenic Anosmia of Adults and Heemorrhagic Diathesis . — 

Note. — (a) Clinical resemblance to more chronic haemorrhagic 
diathesis is so close that purpuric spots would change 
diagnosis (hence statement that purpura does not occur 
in splenic anaemia) . (5) Haemorrhage other than haematem- 

csis may occur in splenic anaemia and cannot be attributed 
directly to spleen kinking vessels, (c) Blood changes are 
similar : platelets usually reduced, no jaundice, marrow 
often hypoplastic. 

Conclusions. — Certain cases of splenic anaemia of adults 
belong to the haemorrhagic diathesis. 

Many obscure cases occur which cannot be placed satisfactorily in 
any recognized group. 

Iwo groups will be described here, viz. : (I) Splenic anaemia of 
adults ; and (II) Banti’s disease ; these undoubtedly arc distinct 
from each other. 

Pathogenesis. — Unknown. Theories arc purely hypotheses, based 
mainly on following features: (i) Splenomegaly is assumed to 
be earliest symptom ; (2) Early splenectomy may cure (hence 
assumed that .spleen is a pathogenetic factor) ; (3) Phlebitis of 
splenic vein common ; (4) Anaemia may precede haemorrhages ; 
(5) Signs of regenerating bone-marrow absent, e.g., no nucleated 
red cells (only c\'idence of haemolysis is increased urobilin) ; 
(G) In Banti’s disease, spleen enlarges before liver is affected 
(against an intestinal toxin). Theories include : — 

a. 1 RIMAIf^ DISEASE 01* SPLEEN. — An inflammatory process 
causing greater activity in blood destruction. 
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b. PRIMARY PHLEBITIS OF SPLENIC VEINS.— Based on fact 

that phlebitis of splenic or portal veins produces a similar 
condition. 

c. STREPTOTHRIX INFECTION. — ^Not impossible for some 

cases. Each observer has different organism. 

CAUSE OF H.®MATEMESIS. — Has been ascribed to enlarged 
spleen kinking veins from stomach, and to haemorrhagic diathesis. 

I. SPLENIC ANEMIA OF ADULTS. 
Etiology. — 

SEX. — Males commoner. 

AGE. — Onset in earlier decades of adult*life : but also in children. 
Rarely hereditarj'^ or familial factors. Not syphilitic. 

Morbid Anatomy. — 

1. SPLEEN. — Very large; firm, thick capsule; infarcts common. 

Histology ; diffuse fibrosis , sinuses dilated and filled \vith 
blood 

2. SPLENIC VEINS. — Phlebitis and some obstruction common. 

Portal vein may be similarly affected. Dilatation of oesophageal 
and other veins distal to obstruction. 

BONE-MARROW. — Usually hypoplasia. 

LIVER. — No cirrhosis. 

L'i’^IPHATIC GLANDS. — No distinctive change. 

Symptoms. — Onset : {a) Insidious anaemia ; or (b) Sudden haemor- 
rhage. 

1 . ENLARGEMENT OF SPLEEN. — ^To umbilicus or below ; 

smooth and painless. Present at onset of symptoms. 

2. ANjEMIA. — S low advance : finally extreme. Rarely rapid. 

May develop without haemorrhages. 

3. HjEMATEMESIS. — M ay recur for years, ivith irregular and 

prolonged intervals. Often profuse. May be fatal. Epistaxis, 
haematuria, and other haemorrhages rarely occur. 

BLOOD CHANGES.— 

a. Erythrocytes. — M icrocytic anaemia : often 3 to 3^ millions, 

■with 30 to 50 per cent haemoglobin. 

b. Leucocytes. — L eucopenia marked (1000 to 3000 per c.mm.) ; 

relative Iymphoc5rtosis. 

c. Blood-platelets. — N ormal : or often moderate reduction. 
Abnormal red and white cells rare. Reticulocytes, bleeding 

time, coagulation ■time, and gastric acidity normal. 
Indefinite gastro-intestinal disturbances common. No jaundice. 

.Course. — Prolonged. With occasional haemorrhages, may be 20 
years. Never cirrhosis of liver. 

Death from : (i) Anaemia ; (2) Haemorrhage ; (3) Intercurrent disease. 

'Diagnosis. — From : — 

HEMORRHAGIC DIATHESES. 

GASTRIC ULCER. 

VARIOUS CONDITIONS ASSOCIATED WITH SPLENOMEG- 
ALY. — S3TJhilis. Tuberculosis. Cirrhosis of liver. 
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Splenic Anaemia of Adults— Diagnosis, continued. 

LEUKAEMIA (blood examination). LYMPHADENOMA (glandular 

enlargement). , , , V 

PERNICIOUS AN.EMI A.— Spleen rarely more than palpable : ^ 

anaemia of primary type. 

SUBACUTE BACTERIAL ENDOCARDITIS. 

TROPICAL SPLENOMEGALY, KALA-AZAR, MALARIA. 

Rare diseases ; — 

ACHOLURIC JAUNDICE. 

GAUCHER'S DISEASE. LIPOID HISTIOCYTOSIS. 

THROMBOSIS OR PHLEBITIS OF PORTAL OR SPLENIC 
VEINS. — Great enlargement of spleen ; ascites may occur. 

Treatment. — 

IRON. — In massive doses: causes considerable improvement in 
absence of repeated haematemesis. 

SPLENECTOMY. — In cases of sufficient severity, especially with 
repeated haematemesis (and rvith diminished platelets). Haemor- 
rhages may cease subsequently, but recur in some cases. If 
spleen large, irradiation may reduce size. Many good results, 
but complete cure rare. Preliminary blood transfusion. 

XI. BANTI’S DISEASE. 

Etiology, — 

AGE. — Onset in later childhood or adolescence. 

No hereditarj' or familial factors. 

Morbid Anatomy. — 

LIVER. — Contracted. Interlobular cirrhosis present. , 

Note. — Banti described minutely special histological changes in the 
spleen which he found in cases of his clinical syndrome. Cases 
clearly identical clinically with those in which Banti recognized 
his syndrome are not infrequent, but Banti declined to accept 
them in absence of his pathological changes, which are practically 
never found. Banti’s pathology has caused much trouble, and 
should not be too strictly accepted. 

Symptoms. — Onset with anaemia and splenomegaly. Anaemia 
moderate. No glands or jaundice. After i to 3 years jaundice 
commences : liver enlarges. In last stage, symptoms of cirrhosis 
of liver with ascites, gradual wasting, etc. Jaundice usually only 
icteroid tinge, but may be deeper. Termination as in cirrhosis 
of the liver : liver not greatly enlarged. No special tendency 
to haimorrhagcs. Duration 3 to 5 years. 

Diagnosis.— Enr/}> stage: See Splenic A.wemia of Adults. Asctttcf 
stage : Tuberculous peritonitis ; neoplasms ; cirrhosis of the r 
liver. ^ 

CIRRHOSIS OF THE LIVER with splenomegaly. — Rescmblanc i 
may be close. 

I. Alcoholic Cirrhosis. — \Vith haimatemesis, ascites ani 
occasionally enlarged spleen. History often distinguished' 
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2. Syphilitic Cirrhosis. — Spleen often very large, and similar 
symptoms. Wasscrmann reaction positive ; liver nodular 
and other signs of syphilis. 

. 3. Hanot’s Hypertrophic Cirrhosis. — Liver enlarged. 

Course and Prognosis. — Always fatal before adult life. 

Treatment. — 

SPLENECTOMY. — Transient improvement : partial only. Contra- 
indicated if evidence of cirrhosis present. 

IRON. — Effect slight. 


CHAPTER CXXXIX. 

DISEASES OF THE SPLEEN. 

I. FUNCTIONS OF THE SPLEEN. 

In the Foetus, the spleen forms red blood-cells. 

During Life, the functions are : — 

1. Haemolysis, i.e., destruction of red cells. Storage of blood. 

2. Formation of lymphocytes. 

3. An unknown response to infections, probably defensive. 

4. Metabolism of fats, lipoids, iron, etc., in cells of reticulo- 

endothelial system. 

May supply hormone to bone-marrow, stimulating replacement 
of destroyed cells ; hence anaemia after splenectomy. 

Splenectomy. — Removal of normal spleen is not followed by any 
serious sequelae. Results : — 

1. Polynuclear leucocytosis (20,000 to 40,000) : immediately after 

operation : fever usual, suggesting sepsis. Gradual decrease 
to normal in many months : may be relative lymphocytosis. 

2. Anaemia. Mild degree. Recovery slow. 

3. Increased resistance of red cells to haemolysis. 

4. Blood-platelets increase twice or three times in few days; 

then gradually fall to previous number. 

5. Enlargement of haemolymph (prevertebral) glands. 

In dogs : lessened tendency to jaundice and haemoglobinuria. 
Similar changes follow removal of many abnormal spleens. 
--INDICATIONS FOR SPLENECTOMY. — Splenic anaemia and 
Banti's disease. Acholuric jaundice. Haemorrhagic diathesis. 
CONTRA-INDICATIONS TO SPLENECTOMY. — Leukaemia. 
. Syphilis. Malaria. Tuberculosis. Erythraemia. Thrombosis of 
portal and splenic vein. Lipoidosis. Pernicious anaemia. 

Note. — ^Normal platelet count in general is contra-indication 
Following splenectomy, platelets may rise very high, and 
incidence of thrombosis is considerable. 
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II. ENLARGEMENT OF SPLEEN ; SPLENOMEGALY. 

Enlargement of the Spleen occurs with — 

1. DISEASES OF THE BLOOD.*— (a) Leukaemia; (b) Splenic S 

ancsmia and Banti’s disease ; (c) Pernicious and aplastic 

anaemia; (rf) Erythriemia; (c) Acholuric family jaundice; l 
If) Von Jaksch's anaemia ; (g) Hodgkin's disease ; [h] Haemor-'"' 
rhagic diathesis (inconstant). 

Note. — Spleen may be enlarged in any chronic anosmia. 

2. BACTERIAL AND SPECIFIC INFECTIONS.— (a) Sepsis— 

e.g., septicaemia ; (b) Specific fevers. 

3. CONDITIONS ASSOCIATED WITH HEPATIC CIRRHOSIS. 

4. PROTOZOAL AND TROPICAL INFECTIONS.— Malaria, kala- 

azar, trypanosomiasis, schistosomiasis (Egyptian splenomegaly). 

5. TUBERCULOSIS. 

6. SYPHILIS. 

7. RICKETS. 

8. VASCULAR LESIONS. — («) Infarcts ; (b) Embolism and 

thrombosis of splenic vessels ; (c) Cardiac failure. 

9. TUMOURS AND CYSTS— Rare. 

10. LIPOIDOSES, H/EMOCHROMATOSIS. 

n. AMYLOID DISEASE. / , 

Great Enlargement. — Common causes are : (i) Chronic leukaemi\ i 
(2) Splenic anaemia ; (3) Syphilis ; (4) Malaria ; (5) Kala-aza\ 
Rare diseases with great enlargement: Erythraemia, Hanot'C^ 
cirrhosis, haemochromatosis. Gaucher's type. 


III. MOVABLE SPLEEN. 

Rare condition. Marked general entcroptosis usually present : but 
movable spleen is not found in more than 2 per cent of such cases. 
Rarely occurs alone. Mobility sometimes extreme. Usually some 
enlargement. Adhesions subsequently may fix organ. 

Symptoms. — None associated specially with spleen ; sometimes 
dragging pain. Very rarefy : torsion of pedicle, with acute 
abdominal pain. 

Treatment. — (i) Belt and pad. (2) Fixation by operation: satis- 
factory if other organs in place. 


IV. RUPTURE OF SPLEEN. 

Occurrence. — (1) Normal spleen: severe trauma necessary. (2) 
Makyial spleen : following a blow ; very rarely spontaneously. 
Similarly in other enlargements. (3) Infarcts of .spleen, very 
rarely. 

Ilftmoirhagc, without rupture, may follow puncture 
enlarged spleen. 

Symptoms. — (i) Sudden pain ; followed by symptoms of (2) Intc 
hremorrhage ; and (3) Fluid in peritoneum. 

Treatment.— Laparotomy, and removal of spleen. 

• SoriK incluil''>J here .ire not primary blood diseases. 
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V. INFARCTS, NEOPLASiaS, AND CYSTS OF 
THE SPLEEN. 

'ksfarcts. — Spleen is most common site next to kidneys. 

ORIGIN. — (i) Emboli in splenic arteries ; («) Simple — endocarditis, 
cardiac thrombi ; (b) Infective — ^infective endocarditis, sepsis. (2) 
Thrombus formation — e.g., in typhoid. 

MORBID ANATOMY. — Either red or white infarcts. Usually 
multiple. Size, J to 3 inches. 

SYMPTOMS. — Pam and tenderness in left hypochondrium. Spleen 
may be palpable. Occasionally friction sound. Fever. 

Tuberctilosis. — Very common ; secondary to infection elsewhere. 

Neoplasms and Gummata. — ^Very rare. 

Cysts. — Hydatid is most common Others very rare. 


CHAPTER CXL. 

HODGKIN’S DISEASE. 

(Lymphadenoma.) 

A fatal disease involving lymphoid tissue, characterized by enlarge- 
ment of the lymphatic glands and progressive anaemia , usually with 
enlargement of the spleen. 

Etiology. — 

AGE. — Commonest in young adults. 

SEX. — Proportion of 2 males to i female. 

No hereditarj' factor. 

Pathogenesis. — Uncertain. Lymphadenoma cells probably arise 

, from reticulo-endothehum, and condition may be reticulo-endo- 
theliosis. Has been considered to be a granuloma, the result of 
a chronic inflammation. Is not a bacterial disease, but tuber- 
culosis may coexist. Transmission to animals fails. 

GORDON’S TEST . — Intracerebral inoculation of rabbit with 
specially prepared suspension of lymphadenoma gland substance 
causes paralysis and ataxia {75 per cent), and often death, from 
encephalitis. ‘Elementary bodies', resembling Paschen’s, also 
described : sensitized vaccine being tried. Confirmation of 
these results and their specificity awaited. 

Morbid Anatomy. — Initial change is hyperplasia of lymphoid tissue 
and reticulum indistinguishable from acute or subacute inflamma- 
tory processes, and at such stage is not diagnostic. The charac- 
teristic change results in enlargement of the lymphatic glands 
and lymphoid tissue. May be enormous masses, but the nodules 
are discrete, united by connective tissue, rupture of the capsule 
being rare. Periadenitis may follow secondary infection or as 
result of X rays. 
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Hodgkin’s Disease — ^Morbid Anatomy, continued. 

1. LYMPHATIC GLANDS.— 

Distribution of Affection and Enlargement. — [a) Stiper-^ 
ficial glands commonly affected first — most often cervical ' 
at onset may be unilateral. (6) Glands of axilla and groins 
usually enlarge next, (c) Internal glands : when these are.^ 
affected together with the superficial glands, enlargement 
IS usually in order from above downward, e.g., mediastinal 
before abdominal ; m some cases the internal glands alone 
are affected, [d) Lymphoid tissue in all sites may be affected, 
e.g., in intestinal canal. 

On Section. — Gray surface, translucent appearance, often 
lobulatcd by strands of connective tissue ; there may be 
yellow areas of fatty degeneration, but without caseation. 

Histologv. — Changes pathognomonic, and form only definite 
method of diagnosis : (a) Giant cells with 3 or 4 nuclei 
near centre of cell (‘ lymphadenoma cells ’) ; (6) Great increase 
of endothelial cells having large single nuclei ; (c) Eosinophils 
may be in large numbers and masses ; (d) In the later stages 
great increase of fibrous tissue. 

2. SPLEEN. — Always enlarged to some extent, but rarely extreme. 

O.N Section. — Contains gray areas about the size of a walnut, . 
histologically resembling the structure of the abnormal 
lymphatic glands {* hard-bake spleen ’). 

3. LIVER.— Often enlarged ; may be nodules like those in spleen, f 

-}. KIDNEYS. — Occasionally contain nodules. 

5. BONE-MARROW. — Infiltrated with similar lymphoid tissue. 

0 . VERTEBRAL CAN.AL. — Cord or norve roots may be compressed 

by growth. 

All lymphoid tissue may be similarly affected. 

Blood Changes. — No diagnostic features. 

1. ERYTHROCYTES. — Progressive secondary anajmia : reduction 

in red cells and hemoglobin, and lowered colour index-. 

Changes often slight in early stages, but finally severe. 

2. LEUCOCYTES. — There may be cither ; (o) Leucopenia, with a 

relative lymphocytosis : commonly, {b) Leucocytosis, with an 

increase of polynuclear cells: especially in terminal stages 

Eosinophils may be increased, rarely exceeding lo per cent. 
Similar changes (except eosinophilia) occur in glandular 
tuberculosis and certain other causes of general lymphatic 
enlargement, and are not diagnostic. 

Rare : changes of Icuco-crythroblastosis. 

Symptoms. — 

Osset. — Insidious. 

E.\uliest Symptom, — Usually enlargement of glands, especially 
cervical : painless ; size attracts attention. 

1 Ai.i.on, AN/Emkv, and Weakness.— -Slight in early stages ‘ 
slowly increase. No tendency to haimorrhagcs. 
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Spleen. — Usually palpable {75 per cent), a few finger-breadths ; 

edge hard and sharp. Marked Liver increase unusual. 

Fever. — Usual ; slight and irregular {see also Pel-Ebstein 
Syndrome, p, 758). 

Skin. — Occasionally : pruritus (may be severe) ; cafd-au-lait 
tint or general or local pigmentation. Rarely : superficial • 
nodules. 

ENLARGEMENT OF GLANDS.— 

Character. — Glands discrete, freely movable (until mass very 
large), never adherent to, and no reddening of, skin ; no 
ulceration or caseation. Glands soft when groivth rapid, 
firm and hard when slow. 

Note. — Periadenitis from secondary infection or X rays 
may cause glands to become adherent. 

Distribution {see Morbid Anatomy). — At onset there is always 
one mass larger than the others. Commonly commences in 
posterior triangle of neck. Finally may affect all lymphoid 
tissue and produce enormous masses. 

Scattered lymphoid tissue which may be affected includes : 

(i) Glands over sternum and below clavicles : common. 
Also epitrochlear gland. {2) Gastro-intestinal canal ; 
producing diarrhoea and other disturbances. (3) Lungs : 
cough, areas of consolidation. (4) Spinal canal : pro- 
ducing pressure on spinal cord. {5) Intracranial 
symptoms of tumour : rare. 

PRESSURE SYMPTOMS. — ^Numerous pressure effects may occur : — 

1. Cervical Glands. — Pressure on trachea, causing cough and 

dyspnoea, increasing, and finally fatal. Various other 
effects : Dysphagia, inequality of pupils, protrusion of 
eyes (sympathetic nerve), oedema of face, paralysis of 
recurrent laryngeal nerves. 

2. Axillary Glands. — Pain and oedema of arms. 

3. Mediastinal Glands. — Signs of thoracic tumour, especially 

cough, dyspnoea, and cyanosis ; occasionally oedema and 
dilated veins. Rarely pleural effusion (may be chylous). 

4. Retroperitoneal Glands. — Abdominal pain ; may simu- 

late appendicitis, tuberculosis, etc. Pain and oedema of 
legs. Jaundice, ascites, not uncommon. 

5. Inguinal Glands. — OSdema of legs. 

6. Spinal Cord and Nerve Roots. — Sensory and motor 

changes. Paraplegia. Rarely intracranial symptoms. 

Clinical Tj^es. — 

1, Classical Type. — Origin, symptoms, and general progress 

as above. Remissions not uncommon. IJeath from : 

{a) Progressive an$mia and exhaustion ; (6) Dyspnoea 
from tracheal pressure ; (c) Tuberculosis ; {d) Sepsis, 

rarely. Duration : usually 2 to 5 years. 

2. Localized Type. — One group may enlarge, with no further 

extension for prolonged period ; rapid extension may 
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Hodgkin’s Disease — Clinical Types, continued. , 

finally occur. Group may be : («) External, e.g., one side 
of neck ; (h) Internal, e.g., mediastinal or retroperitoneal 
(often xvith perplexing symptoms). Occasionally spleen 
only. Most chronic form. 

3. Acute and Generalized Types. — Rapid course ; all- 

glands and lymphoid tissue enlarged. 

4. Pel-Ebstein Syndrome. — A remarkable relapsing pyrexia. 

A period of pyrexia of 10 to 14 days occurs, the temperature 
rising gradually to a maximum of 103° to 105®, and then 
steadily falling ; following this is an apyrexial period of 10 to 
14 days. The cycle may recur over many months. There 
may be malaise and increased swelling of glands during 
pyrexia. 

5. Latent Type.— Onset insidious; malaise, weakness, abdo- 

minal discomfort ; temperature constantly high or remit- 
tent ; spleen enlarged ; leucopenia. General condition 
resembles enteric Retroperitoneal glands enlarged, and 
perhaps mediastinal, but may be no external glands. 

Course and Prognosis. — Invariably fatal. Remissions often occur, 
especially under treatment. Anaemia and asthenia gradually.,^ 
become extreme, or pressure symptoms develop. Progress in ' 
superficial glands vanes ; they may become enormous, but are 
sometimes smaller in terminal stages than on first observation. , 
DURATION. — Usuallj' 2 to 3 years ; a few cases 5 to 10 years. 

Diagnosis. — From : — 

1. Tuberculous Adenitis. — Glands tend to be adherent to 

each other and to skin ; ulceration and caseation common ; 
spleen not often palpable. But definite diagnosis only by 
removal and examination of a gland {see Morbid Anatomy). 

2. Neoplasms —Sarcoma, lymphosarcoma, lymphoma, etc. 

Growth rapid ; adherent to and infiltrates skin and tissues. 
Final diagnosis only by histology. 

3. Leuk/EMIa — By blood examination. Distinction difficult 
^ (rarely) in early stages of l5anphoid leukaemia. 

4. Splenic AN/EMia. — Spleen very large; severe anaemia; no 

enlarged glands. 

5. Syphilis. — Glandular enlargement general and slight. 

6. Simple Inflammatory Adenitis. 

The diagnosis in the rare forms with enlarged internal glands only 
IS very difficult. 

Treatment. — "''-v 

1. X RAYS.—Large masses may diminish with great rapidity. ] 

Hut growth (often deep) always finally outruns treatment.J 
Light frec|uent doses for course of 2 to 3 weeks : repeat; 

treated in sequence. Radium less effective. 

2. .niiDlCAL. — Arsenic between X-ray courses. 

3 SURGICAl..— Glands producing 'local symptoms should be 
removed ; otherwise operations inadvisable. 
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CHAPTER CXLI. 

LIPOIDOSES. 

Diseases or errors of metabolism resulting in abnormal deposition 
of lipoids or similar substances, affecting part or whole of the reticulo- 
endothelial system, and usually associated u-ith splenomegaly. 

This is a motley group, for which no title is yet in general use. 
Knowledge is scanty, and most of the entities are very rare. The 
manifestations are produced by errors of lipoid or similar metabolism 
which may be (A) secondary, or (B) primarj', the symptoms often 
being closely similar. The substance involved varies in different 
entities and is not always a hpoid. The reticulo-endothehal system 
is affected by deposition of the substance ; such deposition may 
produce lesions of the parenchyma of various organs. 

The group is included in this section on account of the splenomegaly, 
which is often but not always the presentmg S3'mptom. 

Lipoid Histiocytosis — This term is also in use, based on involvement 
of the reticulo-endothelial system. 

Classification (provisional). — 

A. SECONDARY OR SYMPTOMATIC GROUP. 

B. PRIMARY GROUP.— 

1. Gaucher’s Disease. — Substance involved : kerasin. 

2. Niemann-Pick’s Disease. — Substance involved : lecithin. 

3. Schuleer-Christian's Disease. — Substance involved : 

cholesterol. 

4. VoN Gierke’s Disease. — Substance involved : glycogen. 

5. Residual group. 

Blood-sugar curve is often ‘flat’. Xanthomatosis common. 
Secondary or Symptomatic Group. — Disturbance of lipoid meta- 
bolism may occur in diabetes, also in chronic jaundice and 
nephritis. Common sites of storage are spleen and skin (xantho- 
matosis). May closelv resemble primary group. 
HYPERCHOLESTEROL.EMIC SPLENOMEGALY IN DIA- 
BETES (Schiiltze’s disease). — Occurs with lipsmia and hyper- 
cholesterolaemia. Spleen enlarged due to ’foam cells’ containing 
lipoid (not double-refractile) . Other organs : may include skin 
(xanthomatosis) and liver (cirrhosis and jaundice). May recover 
under diabetic treatment. 

The primary lipoidoses are described in detail below. 

GAUCHER’S DISEASE. 

An inborn error of lipoid metabolism characterized bj' splenomegalj', 
due to distension by peculiar ’Gaucher’ cells containing kerasin. which 
are also present in other organs. Rare. 

Etiology. — 

SEX. — Seven females to one male. Mainly Jews. 

AGE. — Onset in earlj' life. Congenital and familial. Hereditj- not 
knoMTi. 
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Gaucher’s Disease, contiuucd. 

Morbid Anatomy. — 

SPLEEN.— Greatly enlarged, gray-red colour; scattered white'^.., 
spots due to masses of cells. Fibrosis in late stages. 

Histology. — Masses of large cells (20 x 40 j.i) with small 
round nuclei distended with lipoid material, so-called ‘ Gaucher-~- 
cells'. Cytoplasm is streaky, unlike ‘foam cells' of other 
lipoidoses. Pigment is scattered in and between cells, not 
proved to be ha;mosidenn. Similar cells in other sites. Are 
reticulo-endothelial cells : parenchymatous cells not involved, 
Gaucher Cells in Other Organs. — Liver : greatly enlarged 
(later than spleen) . Bones : may be thinned by Gaucher 
cells ; seen in radiographs : fractures rare. Bo 7 te- 7 narrow : 
may cause anscmia. Lymphatic glands : Gaucher cells present 
but not enlarged. Skin : many Gaucher cells. 

Pathogenesis. — An inborn error of metabolism. Substance is 
kerasin ; is optically inactive ; double refractile crystals after 
heating in water or glycerin : resembles cerebrosides. 

Symptoms. — Splenomegaly is earliest sign ; liver later. Glands 
rarely palpable. Skin : yellowish pigmentation, may be small 
hemorrhages ; also yellow thickenings at angles of eyes. Blood ; „ 
slight microcytic anajmia, leucopenia, and fall in platelets. Bones : 
may be spinal and other bony deformities. No ascites, jaundice, 
infantilism, or nervous system lesions. ' 

Course. — General health good. Chronic ; duration 20 years or more. 
Death from intcrcurrcnt affections ; rarely anaemia or htemorrhagic 
diathesis. 

Diagnosis. — By spleen puncture. 

Treatment. — X raj's may diminish size of spleen. Splenectomv 
contra-indicated 


NIEMANN-PICK’S DISEASE. 

An ^ inborn error of lipoid metabolism resulting in widespread 
deposition of lecithin with production of splcnomeealv and other 
manifestations. 


Etiology. 

Fcniales predominate. Mainly Jews. 

AGE. Onset in infancy. Congenital and familial. Heredity 
unknown. ^ 


Morbid Anatomy.— Organs and tissues enlarged by ‘foam cells',- 
leing reticulo-endothelial cells distended with lipoid material, 
mainly lecithin (phosphatid). Parenchymatous cells also involved 
and destroyed. Whole body involved, including nervous system. 

Symptoms,— Onset in infancy. Rapid enlargement of spleen and 
h\er later bccomc.s cirrhotic. Glands enlarged. Skin-, yellow 

‘ Emaciation rapid. Ascites, oedema, 
and bronchitis. Blood : lipjcmia present ; cholesterol normal or 


LIPOIDOSES 


YGl 


high ; some anaemia ; leucoc3rtosis, cells containing lipoid 
vacuoles. Whole body affected, including nervous system ; may 

• be Tay-Sachs syndrome. 

Prognosis. — Fatal by 2 years old. No treatment. 

Diagnosis. — By spleen puncture and blood changes. 

Note. — Tay-Sach’s disease is probably similar, with localized deposition. 

SCHULLER-CHRISTXAN’S DISEASE. 

(Hand-Schidler-Christian's Disease.) 

An inborn error of lipoid metabolism resulting in deposition of 
cholesterol, especially in bones, with formation of granulomatous 
tissue. 

V 

Etiology. — 

SEX. — ^^lales only. Mainly Jews. 

AGE — Onset in early childhood. Congenital and familial. 
Morbid Anatomy. — Essential process is deposition of cholesterol 
or its ester forming ' foam’ cells ; reticulo-endothelial cells affected, 
but also parenchymatous cells which are destroyed ; yellow 
granulomatous tissue forms, containing ‘foam’ cells. 

BONES — Specially affected : skull chiefly, or may be solely ; also 
face, pelvis, and extremities ; fractures rare. 

SKULL — Granulomatous tissue may : (i) Perforate bone, may 
form external bosses ; (2) Invade orbit, causing exophthalmos ; 
(3) Invade accessory sinuses and press on pituitary. 

Skin, bone-marrow, and other tissues and organs affected. 
Symptoms. — 

CHARACTERISTIC TRIAD. — (i) Bony defects ; (2) Exophthalmos ; 
(3) Diabetes insipidus and other signs of hypopituitarism. 

SKIN. — ^Yellow discoloration : may be nodules and xanthomatosis. 

SPLEEN. — Moderate enlargement. 

Also liver (may fibrose), glands, kidneys. 

BLOOD. — (i) Hypercholesterolsemia — ^usual but may be absent ; 
(2) Amemia, may become extreme. 

BLOOD-SUGAR. — Curve flat. 

Course. — May be mild, with duration 20 years or more. Death 
from intercurrent disease, anaemia, or dyspnoea. Some recover. 
Diagnosis. — Radiographs ; scattered defects in bones. Sternal 

puncture. 


VON GIERKE’S DISEASE. 

An inborn error of metabolism resulting in abnormal deposition of 
glycogen in the tissues, especially in the liver. 

Etiology. — 

SEX. — Occurs in both sexes. 

age. — O nset in infancy. Congenital and familial. Several cousin- 
marriages recorded : may be inherited as Mendelian recessive 
character. 
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Von Gierke’s Disease, continued. 

Pathogenesis. — Glycogen deposited in excess in cells of liver, kidney, 
heart, etc. : liver greatly enlarged, also frequently kidney (but 
not invariably, as von Gierke believed). 

BLOOD GLYCOGEN. — Increased, especially in red cells. 

BLOOD CHOLESTEROL.— High. 

BLOOD-SUGAR. — Fasting level low. Tolerance test : often no 
rise. Injections of adrenaline : no rise (short initial) . 

URINE. — Ketonuna. 

Error in glycogen metabolism includes (but is not solely) difficulty 
in splitting and hence in mobilizing from the organs as sugar. 

Symptoms.-- Enlargement of liver, from early childhood ; becomes 
enormous. Lack of growth and development, continuing to 
infantilism ; usually thin, less often obesity. General health 
fair. Convulsions may occur (hypoglycsemic) . No jaundice. 
Spleen not enlarged. 

Course. — No treatment effective. High carbohydrate diet of doubt- 
ful value. Rarely recovery. 


RESIDUAL GROUP. 

A group of lipoid diseases exhibiting various features, especially 
splenomegaly, and biochemical abnormalities — e.g., flat blood-sugar^ 
curves, hypcrcholesterolaimia, and occasionally with (osteosclerotic) 
antemia and xanthomatosis. 
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Section 7X.—DISEASES OF THE CIRCULATORY 

SYSTEM. 


CHAPTER CXLII. 

CARDIAC SOUNDS AND IffURIKEURS. 

BEART SOUNDS. 

CaiiBos of Heart Sounds. — 

THE FIRST SOUND is produced by : (i) Closure of mitral and 
tricuspid valves ; (a) Contraction of ventricular muscle in systole 
(whence prolongation and slight dulling). 

THE SECOND SOUND is produced by closure of aortic and 
pulmonary valves. 

Normally : — 

At mitral and tricuspid areas : first sound louder than second. 
At aortic and pulmonary areas ; second sound louder than 
first. 

Aortic second sound fainter in youth than pulmonary second 
and louder in age. 

Variations in Heart Sounds. — 

FIRST SOUND,— 

Feebleness and Shortness, — Suggests muscular exhaustion 
(when other signs present). Distant heart sounds commonly 
due to emphysema, thick chest wall, or old age. 
Accentuation, — In mitral stenosis, also in simple tachycardia 
of excitement or exertion. 

a. In dilatation : accentuated, but clear and short. Thin 
stretched wall vibrating rapidly and also transmitting 
sound readily. 

f>. In hypertrophy : accentuated, but dull and prolonged. 
Thick muscle contracting powerfully, but vibrating 
slowly and damping sound. 

Reduplication. — Mitral and tricuspid valves closing separ- 
ately — i.e., left and right ventricular systole asynchronous. 
Loud Short Sound and systolic shock at apex in mitral stenosis ; 
may occur with completely calcified mitral valves. Due to 
impact of blood against firm valves and ring ; or, according 
to Broadbent’s theory, to contraction of only half-filled left 
ventricle. 

SECOND SOUND.— 

Accentuation. — Increased momentum of reflux blood on 
valves : cither from increased velocity — e.g., high blood- 
pressure — or from increased mass — e.g., aortic aneurysm. 
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Variations in Heart Sounds — Second Sound, continued. 

Reduplication. — Occurs either at base or apex, especially in 
mitral stenosis. Theories : — 

a. At base : Asynchronous closure of aortic and pulmonary 

valves owing to abnormal relative blood-pressures. 

b. Audible at apex and not at base — common in early, 

mitral stenosis : Is of mitral origin ; the mitral valves, 
opening at onset of ventricular diastole, are checked 
by adhesion of their edges and vibrate in the blood- 
stream. The second element of the reduplication is 
thus due to the opening of the mitral valves, and so 
is not truly a 'reduplicated second sound’. 

GALLOP RHYTHM. — Three sounds in series, accent usually on 
second. The last sound is in relation to the first of the next 
series and represent, a division of ventricular contraction, the 
apex beat being correspondingly double. Only occurs when heart 
rapid, most common m hypertension, coronary thrombosis and 
congestive failure, rare in mitral stenosis or auricular fibrillation. 
Is sign of serious myocardial failure in hypertrophied heart. No 
relation to heart-block or other reduplicated sounds. 

‘MUFFLED’ SOUNDS. — In febrile conditions. May or may not 
develop into murmurs. Also in pericardial effusion. 

EFFECT OF INSPIRATION wth normal heart. — At beginning 
the first sound, and at end the second sound, may reduplicate. 

INAUDIBILITY OF THE SECOND SOUND AT THE APEX.— 
Common in later stages of severe mitral stenosis. 

Causes. — (i) Diminished blood-supply to aorta, and hence 
feeble aortic recoil (second sound at apex is mainly aortic) ; 
( 2 ) Enlarged right ventricle and auricle displace the left 
ventricle, which is chief conductor of second sound. 


CARDIAC MURiaURS. 


Classification of Murmurs. — 

I. ENDOCARDIAL.— 

1. Physiological. 

2 . Functional : (a) Haimic ; {b) Relative incompetence 

(c) Febrile. 

3. Organic. 

4. Congenital. 

II. EXOCARDIAL.— 

1. Pericardial. 

2. Cardio-pulmonary. 

hoie. Endocardial includes all murmurs produced within vis- 
ceral pericardium, and docs not imply origin from endocarditis. 


I. ENDOCARDIAL MURMURS. 

1. Physiological Murmurs.*— Certain negligible soft, systolic 
mii^urs occurring in apparently healthy hearts. Evidence : 
; , r-^ size of heart ; (b) No impairment of function ; 

(c) Life unshortenedj^ (<0 No post-mortem changes. 

with c.iulion. wly aUcr' fulP ph'ysicM'TMtr’amr'T^neM^d 
«xa..wiatiO!i5 at Jonp mtcn-als. Kormerly included among* functional munnure^^ 
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2. Functional IVIurmurs. — Murmurs not due to organic disease of 

the valves or valve rings. Always systolic.- 

a. H/liMIC MURMURS.— • 

Occurrence. — Frequent in anaemia and allied conditions, e.g. 
exophthalmic goitre. 

Site. — At base, second left intercostal space, usually about 
1 inch from edge of sternum. Less commonly at mitral area. 

Characters. — Always systolic. Localized. Usually soft and 
blowing. Often variable : disappearing on rest, or, per 
contra, on exertion (viz., slowing or accelerating pulse) ; or 
on firm pressure by stethoscope. 

Theories of Origin (basal murmur). — 

i. Dilatation of pulmonary artery bej'ond valves, and 

diminished viscosity of blood (generally accepted). 

ii. Relative incompetence of mitral valve, regurgitation 

causing vibration m auricular appendix, audibility being 
increased by the retraction of left lung common in 
anaemia (Balfour). Evidence for; Murmur occurs to 
left of pulmonary area. Evidence against : Auricular 
appendix very rarely visible from front of thorax, and 
when so, at least ij inches from sternum {see below, 
Naunyn's Theory).* 

b. RELATIVE VALVULAR INCOiMPETENCE.— From muscular 
dilatation. 

Occurrence — (i) Severe fevers ; severe anaemia. ( 2 ) Dilated 
ventricles ; aortic or renal disease ; adherent pericardium. 

Note. — Even with extreme dilatation there may be no murmurs. 

c. FEBRILE MURjMURS. — F requent in febrile conditions. 

Characters. — Apical systolic murmur, soft, not conducted, 
pulmonary second sound not accentuated, area of cardiac 
dullness not increased. 

Origin unknown (? contraction of abnormal muscle, or 
intraventricular currents). 

3. Organic murmurs. — Due to disease of the valves or valve-rings. 

Systolic, diastolic, mid-diastolic, or presystolic, but position in 
the cardiac cycle remains constant. 

Distinctive Qualities. — (u) Area of maximum intensity ; 
{b) Time in cycle ; (c) Direction of conduction. 

Characters. — Rough, or soft and blowing (latter usually re- 
gurgitant murmurs). Often 'musical'. Constant, or change 
slowly, and little affected by alterations in posture, etc. 

MITRAL AREA.— 

Presystolic Murmur. — Mitral stenosis. Occurs in auricular 
systole, hypertrophied auricle driving blood through a 
stenosed orifice. Site, at apex beat, or frequently to right of 
the impulse. Not conducted : often localized to small area. 

Crescendo, ending sharply in loud first sound. (Presystolic 
murmurs also occur in ; (a) Aortic incompetence (Austin 
Flint murmur) ; (6) Adherent pericardium.) 

Systolic Murmur. — Mitral incompetence. Accompanies or 
replaces first sound. Maximum at beginning, fades off 
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Endocardial Murmurs—Organic — ^Mitral Area, continued. ■ 

gradually. Due to regurgitation of blood from ventricle to 
auricle. Direction of conduction ‘ into left axilla, often audible 
also at angle of scapula. Very rarely maximum point to 
right of apex, conducted upwards towards second left space. 

Theory of conduction (doubtful). — (i) Into axilla : from — 
disease of posterior valve flap. (2) Upwards to second 
left space : from disease of anterior valve flap. 

Naunyn’s theory : Due to vibrations caused in left 
auricular appendix. Improbable, but may be cause of 
audibility at scapula. 

^IiD-DiASTOLic OR DiASTOLic Murmur. — F ollows the second 
souird. Maximum at onset, fades off gradually. Occurs 
in mitral stenosis. Presystolic murmur, if present, follows 
immediately or after short interval. 

Cause : Relaxing ventricle in diastole results in flow of 
blood through stenosed orifice. 

AORTIC AREA.— 

Systolic Murmur. — A ortic stenosis. Loud rough murmur, maxi- 
mum at aortic cartilage, and conducted upwards into carotids. 

Note. — Aortic systolic murmurs are common, and usually 
due to roughened valves and causes other than stenosis ^ 
{see Aortic Stenosis, p. 807). 

Diastolic Murmur. — Aortic incompetence. Soft, blowing 
murmur ; often audible earliest and best to left of sternum ; 
conducted down sternum. 

TRICUSPID AREA.— 

Presystolic Murmur. — May occur in tricuspid stenosis, but 
is usually absent. 

Systolic ^Iurjiur. — Soft murmur. Localized, or conducted to 
right. Occurs in tricuspid incompetence, but diagnosis 
justified only with concomitant venous pulsation. 
PULMONARY AREA. — Murmurs extremely common, but disease 
of valves rare. 

Systolic JMuRjtuRs. — (i) In healthy thin subjects: especially 
in expiration, in children. (2) Febrile and other rapidly 
beating hearts. (3) Ha:mic murmurs. (4) Cardio-pulmonary 
murmurs. (5) Pulmonary stenosis and other congenital 
lesions. Rarely : (6) Mitral incompetence : murmur con- 
ducted upwards. 

Diastolic Murmurs. — (i) Aortic incompetence. Extremely 
rare : (2) Pulmonary incompetence. Occasionally : (3) Mitral 
.stenosis, late stages : transient incompetence from high 
pulmonary pressure (Graham Stcell) ; murmur disappears-^ i 
"’hen tricuspid incompetence occurs. Ns 

liRuIT DE DIABLE. — Audible in neck in conditions of low blood- v 
pressure : ascribed to alterations in calibre of the veins in the neck J 
leading to compression on passage over cervical fascia. 

4 . Congenital Murmurs. — Practically always to left of .sternum, 
m neighbourhood of pulmonary area. (See Congenital Affec- 
tions or THE Heart, p. S2G.) 
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ZI. EXOCARDIAX. laURlHLURS. 

1. Pericardial IKturmurs. — In acute pericarditis. 

Time. — Systolic or ' to-and-fro but not corresponding accu- 
rately to onset o£ systole or diastole. 

Site. — To left of sternum, near centre of cardiac dullness ; or 
close to sternum. 

Characters — Verj' superficial ; grating or creaking character ; 
localized ; vary rapidly ; often affected by changes of posture 
and rc.spiration, but not abolished by holding breath. 

2. Cardio -pulmonary Murmurs. — Occur in diseased conditions 

where heart and lung meet — e.g., adhesions, dilated heart ; some 
due to systole sucking in, and diastole expressing air from, a 
portion of lung. 

Site. — Usuall 3 ' to left of cardiac dullness ; sometimes at base. 

Characters. — General^ late sj'stohc ; short ; affected by 
respiration, maximum in unforced inspiration. May be 
audible in trachea. 

DIFFERENTIATION OF FUNCTZONAZi AND OROANZC 

MURMZTRS AUDIBLE AT MITRAL AREA. 

An apical systolic ntnnniir may be : {a) Febrile ; (6) From relative 

incompetence ; (cj Organic. 

1. During Acute Fever. — In absence of other cardiac signs, imme- 

diate differentiation of (<i), {b), and (c) is impossible: diagnosis 
depends on subsequent watching. 

As temperature falls ; (i) murmur subsiding — condition may be 
(fl) or [b ) ; (ii) murmur more marked — probably (c). 

Note. — At onset, a murmur maj' be due to (a) or (b), and later 
be due to (c), especially in acute rheumatic fever. 

2. Murmur Persists after Apyrexia. — To decide importance of 

murmur, consider ; (a) Size of heart, [b) Rate and rhythm : 
(i) Rapid rate suggests organic murmur ; (ii) Slow, suggests func- 
tional murmur, (c) Response to effort, (rf) Advance or alteration 
in murmur over a long period. 


CHAPTER CXLIII. 

PEBICAUDITIS. 

Inflammation of the pericardium, simple or suppurative, arising by 
spread through the blood-stream, by extension from neighbouring 
organs, or by injury. 

Etiology and Classification. — 

I. PRIMARY IDIOPATHIC PERICARDITIS.— Extremely rare. 
Usually pneumococcal. 
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Pericarditis — Etiology and Classification, coniintied . 

2 . SECONDARY PERICARDITIS.— Causes 

a . Infective Toxic Processes Conveyed through the ^ 

Blood-stream or Lymphatics. — 

i. Rheumatic pericarditis, rheumatic fever, or chorea. 

ii. Pericarditis in pneumonia. 

iii. Septic pericarditis : In septicaemia of any origin, 
especially puerperal fever and acute necrosis of 
bone. Invariably fatal. 

iv. Terminal pericarditis : In chronic nephritis, diabetes, 
and debilitating conditions. 

V. Acute specific fevers : In scarlet fever. In enteric, 
rarely. Others very rarely. 

vi. Tuberculous pericarditis. ' 

b . Direct Extension of Inflammation. 

c. Infarct of the Heart. — Coronary thrombosis. 

d . Trauma. — Perforating wounds, fractured ribs, foreign 

bodies in oesophagus, etc. 

Groups i to iv include nearly all the cases. 

Rheumatic Pericarditis. — Never becomes purulent. 

Occurrence. — ^Most frequent in early life, between ages of 
5 and 20. Accounts for nearly all cases of pericarditis , 
occurring at this period. Rare after age of 25. Males and 
females equally affected. 

Relation to Manifestations of Rheumatism. — In childrenj,- 
arthritis often slight. May occur ivith acute tonsillitis 
only ; or with chorea, especially when rheumatic nodules 
are present. In adults, generally with severe arthritis. 
Endocarditis usually present, and in children nearly always. 

Time of Onset during Course of Acute Rheumatism. — 
Variable. In children usually late in attack. May precede 
arthritis. May occur in first or any subsequent attack ; 
most frequently in first. 

Forioarditis in Pneumonia. — ^Not uncommon complication in 
pneumonia, bronchopneumonia, and empyema. More common 
when right lung is affected. Ulost frequent under age of 5 ; at 
that period is commonest cause of pericarditis. Dry pericarditis 
is often not diagnosed (owing to r&les obscuring rub). An 
effusion usually becomes purulent, and is almost always fatal. 
Organism generally pneumococcus. Condition is usually ascribed 
to direct extension of inflammation, but may be a common 
infection through the blood. Thus pneumococcal pericarditis 
may be primary or may precede lung affection. ^ 

Tormina! Pericarditis. — ^lay occur in any chronic illness. IhX 
nephritis — rare under age of 35. Most frequent in chronic T 
nephritis. Effusion docs not become purulent, is usually of small-*^ 
amount, not diagnosed, and clinically unimportant. 

Tuberculous Pericarditis. — ^Rare. Maj' be; (i) Primary; or 
{2) \\ ith pulmonary tuberculosis. Either : (i) with effusion, 
clear, turbid, or blood-stained ; (ii) miliary tubercles ; (iii) 
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tuberculous masses. In chronic forms, great thickening of 
pericardium. (3) General induration of the serous membranes 
(polyorrhomenitis) : probably not always tuberculous. 

‘Direct XSKtension of Xnflammation. — ^From disease of neighbour- 
ing organs and tissues, e.g., glands, sternum, ribs ; rarely 
neoplasms (sarcoma only). Possibly also in pneumonia. 


CLINICAL VARIETIES OF PERICARDITIS. 

Three groups may be recognized pathologically and clinically: 

(ij Acute fibrinous or sero-fibrinous pericarditis ; (2) Pericarditis u-ith 

effusion ; (3) Adherent pericardium (chronic adhesive pericarditis) . 

1. ACUTE FIBRINOUS OR SERO -FIBRINOUS 
PERICARDITIS. 

Morbid Anatomy. — Changes similar to inflammation of other serous 
membranes. Progressively : (i) Hyperemia ; (2) Loss of lustre 
of surface ; (3) Fibrinous exudation, at first easily removable, 
increasing in amount. Surface becomes shaggy, ‘bread-and- 
butter’ appearance ; some exudation of fluid. Amount of fibrin 
and fluid variable. In 'dry or plastic pericarditis' effusion 
slight, and adhesions may form rapidly ; most common in 
children. In severe cases myocardium affected. 

SymptomB. — Often slight, and condition not diagnosed. 

1. PAIN. — Often absent, especially in young children, rarely severe, 

not increased by pressure. . Precordial ; less often epigastric. 

2. DYSPNOEA. — May be cyanosis. 

3. FEVER. — Usually present, no special course. In rheumatic 

form, hyperpyrexia may occur. 

7 « acute rheumatism, pericarditis suggested by dyspnoea, pallor, a 
pinched expression, and a feeble rapid pulse. 

Physical Signs. — 

FRICTION SOUND ON AUSCULTATION.— Sole physical sign ; 
pathognomonic when present. Due to rubbing of inflamed 
surfaces ; absent when much fluid present. 

Site. — ^To left of sternum, near centre of cardiac dullness, or 
close to sternum. 

Time. — S ystolic or ‘to-and-fro’, but not corresponding 
accurately to onset of systole or diastole. 

Characters. — Vwy superficial ; grating or creaking in 
quality ; usually very local. Tends to vary, and often only 
present intermittently. Not abolished by holding breath. 
(In pneumonia, may be obscured by rales in lungs.) 

> ON PALPATION.— Rarely, fremitus. 

Diagnosis. — ^Friction sound pathognomonic ; in absence, diagnosis 
often impossible. Diagnosis from : — 

I. ENDOCARDIAL MURMURS. — Distinguished by character- 
istics as above. 


MED 


49 
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Pericarditis — Acute Fibrinous — Diagnosis, continued. 

2 PLEURO-PERICARDIAL FRICTION. — Common in pneu- 
monia. Murmur greatly affected by respiration. Endo- 
pcricarditis often simultaneously present. 

Also from aortic io-and-fro murmur, if rough and heart rapid. 

Termination. — (i) Organization of the fibrin, viz,, adherent peri'_ 
cardium. (2) Increase of the fluid, viz., pericarditis with effusion. 
Very rarely, chronic pericarditis, probably tuberculous. Death 
may occur at any stage from the associated disease. 

Treatment. — See Pericarditis with Effusion. 

2. PERICARDITIS WITH EFFUSION. 

Etiology. — Often follows dry pericarditis, forming the second stage, 
most commonly in rheumatic and septicsemic types. 

Morbid Anatomy. — 

CHARACTER OF EFFUSION.— May be 

1. Sero-fibrinous. — ^Especially in acute rheumatism. 

2. Purulent. — In septic forms, never in acute rheumatism. 

In pneumococcal infections, large purulent flakes are 
present. 

3. H.ffiMORRHAGic. — Rare. In neoplasms, and occasionally in, ^ 

tuberculosis. 

AMOUNT OF FLUID. — Largest in rheumatic type, but is usually 
small in children ; commonly about 300 c.c. (10 oz.). 

Symptoms. — Onset may be latent, and effusion when moderate 
remain undiagnosed. The severity and combination of the 
following s}Tnptoms vary greatly : — 

1. GENERAL APPEARANCE. — Anxious and pallid, often 

suggestive. Cyanosis. 

2. RESTLESSNESS AND INSOMNIA. — Common ; in severe cases 

may be extreme. Delirium not uncommon ; especially occurs 
with hyperpyrexia. 

3. DYSPNQJA. — The most common symptom ; increases with 

amount of effusion, and often becomes extreme. Upper costal 
breathing marked. Pulse-respiration ratio may reach 2 to i. 
Patient most comfortable on left side or semi-recumbent. 

.). PAIN. — Commoner in effusion than in dry pericarditis. Varies 
from sense of tightness to severe pain. Situation precordial, 
or, in later stages, epigastric. Increased by pressure on 
sternum. Distribution may be anginal, or in either side from 
pleurisy. Precordial hyperaisthesia may occur. 

5. PULSE. — Rapid, but not distinctive — ^may be irregular. Pulsus 

paradoxus is occasionally present (pulse weakens during 1 
inspiration). 

6. TEMPERA 1 URE. — -Not invariably raised. Rarely exceeds 

Ryperpyrexia occurs in rheumatic forms. f 

7. VOMITING. — Occasionally severe. 

S. \ ARIOUS PRESSURE SYMPTOMS. — Irritable cough. More 
rarel}' dysphagia, hiccup (affection of phrenic nerve), or 
aphonia. 
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Physical Signs (of large effusions). — 

INSPECTION. — Deficient movement of left side. Cardiac impulse 
wavy or absent. Veins in neck may be distended. 
PALPATION. — Apex beat slight or absent (disappearance ma)’’ be 
watched during accumulation of fluid). Pulsation often in 
fourth space, produced by wall of right ventricle. 
PERCUSSION.— 

Cardiac Dullness ; — 

1. Note very dull and sharply defined from lung. 

2. Area increased, desenbed as pear-shaped. Marked in- 

crease to right in fifth space (Rotch’s sign). To left, 
extends beyond apex beat. 

3. Increases rapidly with effusion. Shape and extent may 

vary w’ith posture. 

Area of Dullness and Bronchial Breath-sounds at angle 
of left scapula, and often in axilla, due to collapse of 
lung (Bamberger’s sign). Most frequently found in young 
people. 

AUSCULTATION.— 

Heart Sounds. — Muffled. Pulmonary second sound accentu- 
ated. 

Friction Sound. — Occasionally persists during effusion, especi- 
ally at base or when patient is erect ; often reappears during 
absorption. 

Diagnosis. — Often overlooked owing to the severity of the associated 
disease. In rheumatic fever is usually easy, in pneumonia very 
difficult. Pleural effusion. 

FROM CARDIAC DILATATION. — Diagnosis often difficult. 
Note ; — 

I, In effusion : large extent of dullness, with small degree of 
impulse. 

' 2. Heart Sounds. — [a) In dilatation, sharp and clear ; (6) In 
effusion, muffled. 

3. Right Edge of Dullness. — (a) In dilatation, roughly 

parallel to sternum ; (6) In effusion, curves concavely 
to the right. (Value doubtful.) 

4. Compression of lung rare in dilatation. 

5. Radiographs may assist. 

The nature of the primary disease is the only guide to the character 
of the fluid. 

Course. — Rapidity of accumulation and absorption of fluid varies 
greatly — a large effusion may form in a few days. 

Prognosis. — 

I. IMMEDIATE PROGNOSIS. — ^Depends on primary disease, (a) 
Sepsis : invariably fatal. (6) Pneumococcal group : prognosis 
serious, (c) Rheumatic group : fluid never purulent, most 
cases recover ; prognosis varies with degree of dilatation, (rf) 
Tuberculosis : usually chronic, finally fatal. 
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Pericarditis with Effusion — Prognosis, continued. 

2. REMOTE PROGNOSIS. — In rheumatic group, in rare cases, 
there is complete clinical recovery. 

Adhesions are constant sequel of pericarditis (see Adherent 
Pericardium), 

Treatment of Pericarditis. — 

GENERAL INDICATIONS.— (i) Support heart muscle ; (2) Allay 
inflammation. Treatment is directed to : (a) Diminution of heart- 
beats (b) Local treatment of the pericardium ; (c) Treatment 
of special symptoms. 

IN STAGE OF ACUTE PERICARDITIS.— 

Rest. — Absolute. Posture as patient prefers. 

Diet. — ^Light and nourishing. 

Bowels. — Open freely. Salines. 

Ice-bag to Pericardium should be applied continuously ; 
weight supported ; packed round with absorbent wool to 
gather condensing moisture. Chest wall must feel cold to be 
effective. Flying blisters less efiectual. 

Drugs. — S timulants are inadvisable. 

IN STAGE OF EFFUSION. — Continue above treatment, but not 
too limited diet. Leeches, 3 or 4, should be applied once. 
SPECIAL SYMPTOMS.— 

Restlessness or Insomnia. — Bromide and opium (nepenthe, 
Dover’s powder gr. x, or injection of morphia). • 

Vomiting. — Alkalis and hydrocyanic acid. Peptonized milk.’ 
Lividity and Respiratory Distress. — Oxygen inhalations. 
PAR.\CENTESIS, aspiration of the pericardium. — 

Indications. — (i) Effusion large ; (2) Dyspnoea and restless- 
ness severe. 

Technique. — Insert needle in angle between ensiform and 
left costal margin, and pass upwards and inwards, 
ASSOCIATED DISEASE must be treated — e.g., salicylates in acute 
rheumatism. 

CONVALESCENCE. — Must be extremely slow. (1) Three weeks’ 
complete rest in bed after pulse and temperature are normal. 
(2) Further three weeks mainly in bed. (3) Subsequently, four 
months’ careful convalescence before an adult is permitted to 
return to work. 


3. ADHERENT PERICARDIUM. 

(Chronic Adhesive Pericarditis.) . 

* 

Pericardial adhesions are a sequel of pericarditis, either acute or 
with effusion. 

There are two types : — 

J. INTRAPERICARDIAL ADHESIONS. — Pericardial layers adherent. 
Sac obliterated partly or completely. Symptoms often 
slight or absent even when complete, and physical signs 
indefinite 



PERICARDITIS 


773 


2. Extrapericarjjial Adhesions. — ^Pericardium adherent to 
surrounding structures, especially sternum ; also to lungs, 
diaphragm, and mediastinal structures. Internal adhesions 
also present. This is the condition commonly diagnosed 
as 'adherent pericardium’. Extre 7 ne hypertrophy and 
dilatation of the heart occurs ; weight up to 40 or more 
ounces. 

Caueatioo.. — (i) Acute rheumatism: especially in children: pre- 
dominant cause. («) Pneumococcal pericarditis. (3} Tubercu- 
losis or generalized serositis rare [see p. 553). 

Symptoms. — ^Latent, as in compensated valvular lesions ; or as in 
cardiac failure. {Valvular lesions frequently coexist.) 

Physical Sig:ns. — 

INSPECTION, — ^The diagnosis depends on inspection, the most 
characteristic signs being ; — 

1. Asymmetry oe the Chest and pericardial bulging due to 

the extreme enlargement of the heart. 

2. Cardiac Pulsations Marked. — Undulations pass from the 

third space to the apex. Apex beat wavy, 

3. Systolic Retraction of the apex beat : not always 

present. 

4. Adhesions to the Diaphragm and other Structures 

cause various symptoms : (a) Immobility of the sternum 
during inspiration (Wenckebach’s sign) ; [b) Systolic 

retraction in 7th and 8tfa left interspace in axilla, and nth 
interspace posteriorly (Broadbent’s sign) ; (c) Absence of 
respiratory movements in epigastrium ; (rf) Diastolic col- 
lapse of cervical veins (Friedreich’s sign). 

palpation. — A pex beat is fixed, no change in position on moving 
patient on side (of little value). Diastolic shock over precordium 
(very rare). 

PERCUSSION. — Area of cardiac dullness greatly increased. 

AUSCULTATION. — ^Depends mainly on associated lesions. In 
rheumatic cases there is usually a systolic munnur of mitral 
insufficiency, and very frequently a presyslalic immnur. 

PULSE. — The pulsus paradoxus may be present. 

RADIOGRAPHS.— May be diagnostic. 

Prognosis. — Yery bad — young people usually die during strain of 
puberty. Those survive best in whom physical growth is slight. 
Prognosis most grave with large hearts and signs of mediastinal 
adhesions. Death due to cardiac failure. 

Treatment. — In general, as for cardiac failure and compensated 
lesions. 

CARDIOLYSIS. — ^Removal of 4th, 5th, and 6th left ribs. Should 
be performed in selected cases. B^rees the pericardium from the 

’ extrapericardial adhesions. The sternum may also be divided 
above and below area of adhesion. 
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CHAPTER CXLIV. 

DISTURBANCES OP THE CARDIAC 
CONTRACTIONS. 

I. NORMAL AND ABNORMAL CARDIAC 
CONTRACTIONS. 

The Controlling' Mechanism of Cardiac Contractions. — 

1. INTRACARDIAL.— The contractions are under the control of 

remnants of the ‘primitive cardiac tube’. These form a chain 
of connections, and are the junctional tissues from the great 
veins through the auricle to the ventricle. They consist of : — 

a. SiNO-AURicuLAR NoDE (Keith and Flack). — Close to orifice 

of superior vena cava, at termination of sulcus terminalis. 
Hence connections proceed ; — 

b. Through the Auricle. — On posterior wall and inter- 

auricular septum. Connecting with ; — 

c. Auricular-ventricular Node. — On right side of base of 

inter-auricular septum, internal to orifice of coronary • 
sinus, ^^’hence arises : — 

d. Auriculo-ventricular Bundle (Bundle of His). — Fibres 

have large nuclei, faint striation, and stain pale. The- 
main bundle runs below the interventricular septum, the 
pars mcmbranacea, and divides into right and left septal 
divisions. These subdivide, pass to papillary muscles, 
and form a network communicating with muscle fibres, 

2. EXTRACARDIAL — 

a. Vagus. — Normally inhibits rate of contractions. In com- 

plete absence of vagal control, human auricle probably 
would contract at rate of 150 to 160. 

b. Sympathetic System. — Supplies accelerator fibres to 

heart. From first four dorsal segments, through inferior 
cervical ganglion. 

Origin of Normal Contractions. — Normal stimuli causing con- 
tractions arise in the stno-auricttlar node, hence called the 
‘pacemaker’ (Lewis), and follow the course of the primitive 
cardiac tissue, stimulating consecutively auricle and ventricle. 

Origin of Abnormal Contractions. — ^Thesc may arise as follows: 
(i) Stimuli can originate from any portion of the primitive 
cardiac tissue. (2) Stimuli, either normal or abnormal, may be. 
blocked by disease in the junctional tissues either partially or 
completely, or by meeting muscle in ‘refractory’ state. The two 
types may, and frequently do, coexist. ^ 

ClasBification of Abnormalities of Contraction. — 

1. VARIATIONS IN VAGUS CONTROL.— 

Sinus Arrhyth.mia. 

Simple 1 achycap.dia and Bradycardia. 
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2. ABNORMALITIES OF STIMULI.— 

Extrasystoles (premature contractions). 

Paroxysmal Tachycardia. 

Auricular Fibrillation. 

Auricular Flutter. 

3. INTERFERENCE WITH PASSAGE OF STIMULI.— 

Heart-block. 

4. IMPAIRMENT OF CONTRACTILITY.— 

Pulsus Alternans. 

Group 2 includes abnormalities of very varying importance and 
symptomatology. Paroxysmal tachycardia is, pathologically, 
the regular repetition of an extrasystole, but has no clinical 
relation to it. 

The Functions of Cardiac Muscle (enunciated by Gaskell). — 
(1) Stimulus production — rhythmicity ; (2) Excitability ; (3) Con- 
tractility ; (4) Conductivity ; (5) Tone. 

Abnormalities of contractions have been classified also on the basis 
of these functions (unsatisfactory). 


ZZ. PAZ.PZTATZON. 

Consciousness of temporarily abnormal action of the heart. 

Note. — ‘Palpitation’ is a symptom present and complained of in 
many conditions, and not a clinical entity. 

Two factors must be present : (i) Consciousness of the heart-beat ; 
(2) Abnormality — in increased force, increased rapidity, or irregu- 
larity. Consciousness of normal heart-beat in debility is thus excluded. 
ABNORMALITY may be 

Regular and Rapid ; e.g., common in emotions, after exer- 
tion, etc. ; also auricular fiutter and paroxysmal tachycardia. 
Irregular and Rapid : e.g,, auricular fibrillation. 
Irregular, not necessarily Rapid : e.g., extrasystoles, 

common form. Consciousness may refer to (i) the pause, 
(2) the big beat following the extrasystole. 

Forcible, not necessarily Rapid : e.g., emotions, hysteria. 

Etiology. — 

1. EXCITABILITY OF NERVOUS SYSTEM.— Common type. 

Emotions ; hysteria ; neurasthenia ; puberty, menopause, 
menstruation. 'Irritable heart' ('disordered action of the 
heart’). Anaemia and debilitating conditions. 

2. TOXIC. — ^Acute fevers. Tobacco ; tea ; alcohol. 

3. GASTRIC REFLEX. — ^In dyspepsia. 

4. ORGANIC DISEASE OF HEART.— Valvular. Myocardial. 

Disorders or rhythm. (Palpitation often absent.) 

Symptoms. — Complaint varies with the type of abnormality — 
viz., fluttering, throbbing, or 'heart stands still’ (pause in 
extrasystoles). Various degrees of lassitude, cardiac distress, 
mental depression, and fear. When severe: sitting preferred, 
pressure applied to heart, deep breaths taken. 
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Palpitation — Symptoms, contimted. 

Duration . — Few minutes to hours. Termination gradual, or, 
less often (but especially in gastric group), sudden. In^ 
neuroses, at cessation, often passage of much pale urine or 
flatulent eructations. 

Physical Signs . — In neurotic cases negative: sounds clear and- 
loud : may be haemic murmurs : vessels often throbbing and 
dilated. 

Prognosis. — Depends on cause. In neurotic group, life not shortened. 
In toxic group, recovery good with removal of cause. 

Treatment. — In youth, sharp walk often terminates attack. Feel- 
ings of exhaustion and depression need rest. Treat etiological 
factor. 


III. TACHYCARDIA. 

Increased rapidity of the heart occurs in many conditions ; it may 
be continuous or discontinuous ; is often associated with irregularities 
of rhythm. 

VARIETIES.— 

1. Simple Tachycardia. 

2. Paroxysmal Tachycardia. — {a) Paroxysmal tachycardia, '' 

simple, nodal, or ventricular ; {b) Auricular fibrillation 

{see p. 785) ; (c) Auricular flutter {see p. 783). 

The essential difierence between these groups is that in the' 
first, simple tachycardia, the cardiac impulse starts at the 
normal site, the ‘ sino-auricular node’, and is an increased 
rate of normal stimulus production ; while in the second, 
paroxysmal tachycardia, it starts at some other spot, and 
is an abnormal rhythm. The electrocardiogram alone can 
prove this : in practice, diagnosis is usually ascertainable 
by other means 

1. SIMPLE TACHYCARDIA. 

VARIETIES.— 

1. Simple Discontinuous Tachycardia. — Rate normal when 

undisturbed, but response excessive to {a) exertion (due to 
slight reserve power of heart) ; (6) emotions ; or both. 
Not invariably, but frequently, constitutes ‘palpitation’. 

2. Simple Continuous Tachycardia. — Rate continuously 

increased. Usually, in addition, excessive response to 
exertion or emotion, as in above, these generally con- 
stituting ’palpitation’. 

OCCURRENCE. — ^The most important conditions are : — '' 

a. Acute Fevers, 

b. Debilitating Conditions. — (i) Phthisis (early and im- 

portant sign), (ii) Result of prolonged p}'rexia ; especially''^ 
in convalescence of enteric and influenza, (iii) Anasmia ; 
wasting from any cause ; liaimorrhage. 
r. Organic Diseases of the Heart, valvular and myocardial. 
a. Excitability or the Nervous System. — (i) Emotions; 
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hj'stcria : neurosis, (ii) ‘Irritable heart’ ('disordered 
action of the heart’), (ni) Menstruation, menopause, 
puberty ; also in prc^ancy. (iv) Reflexes — e.g., gastric 
flatulence. 

e. Exopjithai-mic Goitre. 

_ /. Toxic. — Alcohol. Tobacco. Thyroid extract. Various 

drugs. 

g. Pnvsioi-OGiCAL. — The average adult rate is about 72. In 
exceptional cases it may be 85 to 90. 

SYMPTOMS. — Attack of palpitation and throbbing, giddiness, 
buzzing : may be prccordial discomfort. Apex beat diffuse. 
CHARACTERISTICS.— 

a. Rate rarely exceeds 140. 

b. Rale affected markedly by exertion or rest, emotion, altera- 

tions of posture, by atropine and other drugs. Alteration 
of posture, standing to tying, may slow heart 20 to 30 
beats ; normal change not above 10. Slows with rest. 

c. Heart docs twl dilate. 

d. Attacks of tachycardia begin and cease gradually ; rate 

during attack may vary considerably. 

e. Entire heart contracts more rapidly, diastole shortened more 

than systole. Conduction of stimulus from auricle to 
ventricle is accelerated, viz., a-c interval diminished. 

/. Peripheral vessels dilated and often throbbing. Pulse 
tracing shows sharp up-and-down stroke, from relaxation 
of arterial wall. 

g. Electrocardiogram normal. Stimulus arises at normal ‘face- 
maker', the sino-auricular node. 

Irritable Heart. — Occurs in young soldiers and occasionally in civilian 
life. Is the result of mental and bodily strain, exhibited by 
cardiac manifc.stations 

Synonyms. — Effort syndrome. Disorderly action of the heart 
(D.A.H.). Da Costa's irritable heart. 

SYMPTOMS. — Palpitation, throbbing, dyspnoea ; vasomotor sym- 
ptoms, e.g., cold hands ; exhaustion. Pulse rapid and accelerates 
markedly on slight stimulation. Heart : apex beat forcible ; no 
dilatation ; may be systolic murmur, at apex or base. 
TRE.^TMENT. — Bodily, mental, and general health. 

DIAGNOSIS. — Etiological factor usually obvious. For exclusion 
of paroxysmal tachycardia, see below, 

2. SZiyiFLEl PAROKYSIVIAX. TACBVCARDZA. 

*' Sudden acceleration of heart-rate in response to new impulses 
arising from a focus in the auricle removed from the normal pace- 
maker, viz., the sino-auricular node" (Lewis). A rare condition. 
The auricle and ventricle beat at the same rate. Is a regular series 
of premature systoles. 

ETIOLOGY. — Occurs at all ages. Commoner in males. Previous 
rheumatic fever not infrequent. 

Associated diseases. — Mitral stenosis most common. Often none. 
At autopsy may be myocardial changes : nothing constant. 
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Simple Paroxysmal Tachycardia, cmtiiiucd. 

FACTORS CAUSING ONSET.— (fl) Exertion or emotion; usual 
cause. (6) Gastric disturbance, especially /n/M/ejicc, (c) Rarely,, 
influence of certain postures, e.g., bending. 
CHARACTERISTICS.— 

a. Rate usually 140 to 190. Rhythm regular. -- 

b. Rate unaffected by exertion, emotion, alterations of posture, 

rest, or by atropine. Also unaffected by digitalis. Thus 
the new focus apparently is independent of ordinary 
nervous controls. 

c. Attack begins and ceases abruptly. 

d. Character of radial pulse-tracing : (i) Onset abrupt ; 

(ii) Regular during paroxysm ; (iii) Terminates suddenly ; 
(iv) Subsequently a few slow beats, then rhythm faster 
than normal and showing extrasystoles, 
c. Electrocardiogram: During paroxysm, inversion of P in 
Leads II and III, or may be fused with GIRS. Ventricular 
complex normal (Stimulus arises at abnormal focus.) 
Auricles and ventricles beat at same rate. 

DURATION. — From a few seconds upwards, but rarely exceeds 
two weeks. 

SYSIPTOMS. — In short attacks (seconds or minutes), may be none. 
In longer attacks, severity of symptoms varies with [a) duration 
of paroxysm, (6) rate of beat, and also with (c) previous condition 
of heart, and (rf) excitabilitj' of nervous system. In given indi-, 
viduals, successive paroxysms are in general similar in duration, 
type, and symptoms. 

At Onset. — Various cardiac discomforts, from 'fluttering' to 
palpitation, with faintness, dyspnoea, precordial discomfort. 
Pale and sweating. 

As Paroxysm Progresses. — (a) 'Anginal symptoms': all 
degrees to severest angina pectoris, (b) Gastric symptoms ; 
especially flatulence, nausea, and vomiting, (c) Symptoms 
of cardiac failure (in prolonged attacks) ; heart dilates 
rapidly ; veins engorged ; pulmonary congestion ; liver 
enlarged and tender ; finally oedema. 

TERMINATION.— 

a. Sudden Termination and Rapid Relief. — The usual 

result, even with cardiac failure. Rapid recovery. Often 
much flatus or urine passed. 

Rarely fatal from ; — 

b. Progressive cardiac failure. 

c. Sudden death. Rare. ' 

DIAGNOSIS. — From: — 

a. Simple Tachycardia, — Pulse usually, over 160, rate not 

aficeted by exertion, posture, etc. 

b. Auricular Fibrillation. — Rh5'thm regular. / 

c. Auricular Flutter. — By duration, venous pulse tracing, 

and electrocardiogram. 

Rapid pulse, vomiting, and abdominal pain have simulated per- 
forated ulcer. 

During quiescent periods, usually, occasional cxtrasystoles. 
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PROGNOSIS. — Good, as regards life, if no s3'mptoms or signs of 
heart disease between attacks. 

General prognosis varies with : [a) Frequenej', and {b) Duration 
of attacks ; (c) Rate during paroxj-sm ; (d) Response to 
exertion (reserve power of heart) ; (e) Age : children and 
j-oung adults may ‘grow out’ of attacks. 

During a parox3'sm, prognosis varies with : {a) Previous 

histor3' ; (6) Duration of attack ; (c) Symptoms of cardiac 
failure — a serious sign, but recovery may occur at 303-^ 
point. 

TREATMENT, — S3’mptomatic. For cardiac failure, usual remedies ; 
rest, ox3’gen, morphia, venesection. Digitalis ineffective. 

Attack sometimes terminated b3’ pressure on the left vagus in 
the neck ; occasional^' b3' vomiting, or by some posture 
ascertained b3' patient. 

Proph3'la.\is important : Avoid sudden exertion and e,xciting 
causes. Firm abdominal binder may be effective. 

Nodal Tachycardia. — Impulses start from A-V node. Eleclva- 
cardiogiam : P wave inverted, may precede, follow, or be buried 
in QRS. Manifestations as in Auricular Tachycardia above. 

Ventricular Tachycardia. — Impulses start in ventricle. Ventri- 
cular rate about 1 So, auricular rate about 80. Occurs m : 
coronar}* thrombosis, bundle branch block, overdosage with 
digitalis. , 

IV. BRADYCARDIA. 

When the pulse-rate is diminished in frequency, consider : — 

1. Are the rates of the pulse and heart-beat identical ? 

2, Are the ventricles and auricles contracting at the same rale ? 
VARIETIES OF BRADYCARDIA.— 

1. Simple Bradycardia. — All chambers contracting at same 

rate. Regular. Rate rarely under 40. 

2. Missed Beats. — Extras3'stolcs not reaching radial pulse. 

(Sec Extrasystoles, p. 780.) 

3. Heart-block, partial or complete. — Auricle and ventricle 

beating at different rh3d:hms. Usual cause of regular pulse 
under 35. {See Heart-block, p. 78S.) 

SIMPLE BRADYCARDIA. 

1 . PHYSIOLOGICAL. — Especial^ in tall athletic men. Also pulse 

slows with age. 

2. CONVALESCENCE FROM FEVERS. 

3. MYOCARDIAL CHANGES. — Fatty and fibroid hearts. 

4. INCREASED INTRACRANIAL PRESSURE.— E.g., cerebral 

tumours, apople,xy. 

5. HYPOTHYROIDISM. 

6. TOXIC. — Digitalis. Uraimia (possibly increased intracranial 

pressure). Jaundice, 
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Simple Bradycardia, continued. 

7. VAGUS CONDITIONS. — Rarely, pressure of tumours, etc., on 
vagus trunk. Vagus neuritis may be cause of certain forms, 
e.g., diphtheria, influenza. 

Less important or constant: Pregnancy. Exhaustion. Hysteria 
and neuroses. Anaemia. -• 

Action of Atropine. — Atropine paralyses vagus nerve-endings, and 
will thus differentiate extracardial (e.g., cerebral) and intracardial 
forms (e.g., heart-block, myocarditis). In former group injection of 
atropine quickens heart ; in latter group it has slight or no effect. 

V. SINUS ARRHYTHMIA. 

Pulse periodically quickens and slows during inspiration and 
expiration : due to alteration in vagal tone with respiration. Common 
in young subjects during convalescence. 

Characteristics. — (i) Rate of contractions alternately increases and 
diminishes : due to variation in length of diastole. (2) Beats are 
of equal strength. (3) Jugular and radial pulse-tracings show 
similar changes. Disappears when pulse-rate increases. 

Prognosis. — Condition of no importance. Therefore must be dis- 
tinguished from other types. ' 

VI. EXTRASYSTOLES. 

{Premature Contractions.) '' 

A response of the heart to a stimulus from some abnormal focus 
arising before the normal impulse is due. 

Etiology. — Especially in elderly men, but occurs at all ages. 
ASSOCIATED DISEASES. — Severe cardiac conditions frequent. 

1. Rheumatic Conditions. — E.g., mitral stenosis. Previous 

rheumatic fever in one-third of all cases. 

2. Myocardial Changes. — Hypertrophy or dilatation without 

valvular lesions. ' 

3. Arteriosclerotic Group, Chronic Nephritis. — Especially 

in ventricular cxtrasystoles. 

4. Acute Infections. — ^E.g., diphtheria, acute rheumatism. 
Occasionally. — Pregnancy. Excessive tobacco. Digitalis. 

No recognizable factor in many cases : subjects healthy. 

Morbid Anatomy. — No special changes. 

Frequency of Extrasystoles in liable subjects : — 

DI.MINISHED. — By increased rapidity of pulse — i.e., fever, 
exertion ; pre-ssure on abdomen. ‘ "S 

1 NCRE.\SED. — By c.xhaustion, dyspepsia, tobacco; by standing; 
by .su.spending respiration. 

Nature of Extrasystolos. — ^Thc extrasystolc is a premature contrac-^ 
tion of the ventricle, and maybe also of the auricle, in response 
to a stimulus from some abnormal focus. Note : — 

i. Ihc stimulus may arise from various portions of the junc- 
tional tissues, producing various types of cxtrasystoles. 
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2. The stimulus may recur: (a) Irregularly ('intermittent’); 

(6) Regularly — e.g., every 4th, 3rd, or and beat (pulsus 
bigeminus) — producing ‘grouped beats’, a regular irregu- 
larity. 

3. The radial pulse. The extrasystole is usually a small con- 

traction, and frequently does not reach wrist. Hence 
radial pulse slower than apex beat. May be regular, if 
extrasystoles regular. Irregularity depends on : (a) Extra- 
systoles not reaching wrist (some or all). (6) Rhythm of 
the cxtrasy.stoIcs : (1) Intermittent — pulse irregular ; (ii) 
’Grouped beats'. 

Types of Extrasystolos. — 

1. VEN'TRlCUL.Mt EXTRASYSTOLE.— Most frequent. Abnormal 

stimulus arises in ventricular wall or tissbe ; ventricle con- 
tracts in response, auricle continuing its normal rhythm. 

Cycle ok Ventricular Contractions. — (a) Normal beat ; (6) 
Extrasystolc — at interval shorter than normal ; (c) Long 
‘ compensaton,' pause’ . (rf) Normal beat, usually a 'big beat’, 
stronger than normal Cycle of auricular contractions un- 
changed 

Explanation of 'compensatory pause' : A stimulus arrives 
from normal focus (sino-auncular node) while ventricle 
is in ’ refractory period and it fails to respond ; hence 
no contraction until succeeding normal stimulus. 

Ventricular Contractions. — Interval between the two 
normal beats is exactly two normal periods, with the extra- 
systole intervening. 

Venous Pulse Tracing. — (a) Position of A wave shows 
normal auricular rhythm ; (6) Abnormal C wave, corres- 
ponding to ventricular extrasystole. 

Note . — The ventricular extrasystole often closely coincides 
with the normal auricular systole, producing a shock in 
cervical veins and large A wave. 

Electrocardiogram of Extrasvstole. — P normal. Ventri- 
cular comple.x : Normal duration, but premature and 
abnormal in form : (i) Arising in basal or right portion of 
ventricle : Lead I — upward tall pointed deflection with 
downward broad deflection. Lead III — Initial downward 
deflection. (2) In apical or left portion : Lead I — downward 
deep pointed deflection with upward broad deflection Lead 
III — initial upward deflection. Deflections biphasic. T 
wave may be inverted 

2. AURICULAR EXTRASYSTOLE.— Abnormal stimulus arises in 

auricular tissue ; hence both auricle and ventricle contract. 

Cycle of Auricular Contractions. — («) Normal beat ; 
(6) Extrasystole — at intersml shorter than normal ; (c) Interval 
of normal length* — no 'refractory period’ and 'compensatory 
pause ’ occurring ; (rf) Normal beat. Cycle of ventricular 
contractions similar to auricle. 


May be stightly prolonged. 
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Auricular Extrasystoles, cmitimted. 

Ventricular Contractions. — Interval between the two 
normal beats is less than two normal periods, with the extra-,, 
systole intervening. 

Venous Pulse Tracing. — (a) Abnormal A wave present — A 
waves in similar cycle to ventricular upstrokes; (6) Wav^ 

C and V follow the extrasystole A wave in normal 
sequence. (Rarely, the auricular extrasystole and (previous) 
normal ventricular systole coincide, producing a large V 
wave.) 

Electrocardiogram of Extrasvstole. — Starts with abnormal 
P wave — inverted, biphasic, or different size to others, 
especially in Leads II and III. 

3. NODAL EXTRASYSTOLE. — ^Very rare. Stimulus arises in a 
site whence it spreads to both auricle and ventricle, which 
contract simultaneously. 

Goaeral Characteristics. — 

1. Radial Pulse Irregular. — Various types. 

2. Rates of Pulse and Apex Differ. 

3. Symptoms. — May be none. Commonly: (a) ‘Compensatory 

pause ’ felt as a void in chest ; (fc) ‘ Big beat ’ felt as • 
‘palpitation’, with its usual phenomena.. The extra- 
systole itself is not recognized. ' 

4. Physical Signs. — Palpation ; Extrasystole usually palpable--" 

at apex. Ausctilfahon : Extrasystole accompanied by 
faint first sound (or murmur if incompetence) ; occurrence 
of second sound depends on whether extrasystole lifts the 
semilunar valves — often absent. Presystolic murmur never 
occurs. 

5. Electrocardiogram. — Shows stimulus arises in abnormal 

focus. 

Prognosis, — 

1 . Serious cardiac disease often present ; prognosis little influenced 
by extrasystoles. 

a. In absence of obvious cardiac disease, note ; — 

a. Extrasystoles may, not infrequently, continue to healthy old 

age. In infections and similar groups may disappear. 

b. Increased work on heart and circulation is negligible. 

c. Auricular fibrillation and the more serious irregularities are 

frequently preceded by periods of extrasystoles : but they 
arc sequels only to a small proportion of extrasystolcs. / 

CONCLUSIONS. — Extrasystolcs per se are not indications, forn- 
alteration in the patient’s life, but are indications for regular } 
examination for more serious conditions. ^ 

Diagnosis.— -Prom : heart-block ; slow auricular fibrillation. 

Treatment.— Trc.Tt any causal factor (e.g., tobacco). Bromides if 
patient is nervous. Digitalis contra-indicated. 
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VII. AURICUXiAR FLUTTER. 

A condition in whicli the auricle contracts regularly at a rate of 
^200 to 350, and ventricular contractions respond only to a certain 
proportion of the auricular stimuli, often to a half. 

Mechanism : The ■ Circus Movement ’ of Auricular Flutter 
and Fibrillation.— Normal stimulus causing cardiac contraction 
commences at sino-auricular node. It may be regarded as 
dividing into two main waves of excitation which pass round the 
superior vena cava and meet on the further side of the inferior 
vena cava ; behind each wave is a zone of * refractory ’ muscle ; 
when the waves meet, the union of the tivo refractory zones ends 
the stimulus 'like the meeting of two prairie fires’. From these 
main waves, stimuli spread through the auricular musculature 

• like 'the ripple on the surface of a pond into which a pebble is 
thrown' ; they regather at the auriculo-ventricular bundles, and 
pass to the ventricles. 

Phenomena of auriculav flutter may be summarized thus : — 

1. One main wave, possibly in consequence of increased 

rate or myocardial degeneration, meets a zone 'refrac- 
tory' from previous stimulus, and can proceed no 
further. 

2. The second main wave is not blocked : on completion 

of normal course, the muscle ahead is not ‘refractory’ 
(as it is normally), and hence the wave can proceed 
along the course normally followed, but in the reverse 
direction, by the other main wave. The zone which 
blocked the first ivave has now recovered excitability. 
Hence this second wave completes the circuit to its 
starting-point. 

3. But further — there is nothing to impede its entry on a 

second circuit. The ‘circus movement' is thus 
established, and the same stimulus travels endlessly 
round the course. 

4. As this wave travels, it spreads, like the normal wave, 

through the musculature of the auricle, and provokes 
contractions — usually 300 per minute. 

Phenomena of auricular fibrillation are very similar. A similar 
'circus movement' is occurring. Differences are: — 

1. Rate is much greater — about 450 to 600 per minute. 

2. The path is shorter — close to the orifices of the veins. 

3. The zone of excitable muscle which the wave enters is in 

a state of 'partial refractoriness’, some fibres being 
still refractory; and the amount of such 'partial 
refractoriness’ varies in successive circuits. 

4. Through this zone the wave chooses the path of least 

resistance, viz., the most excitable and least ' partially 
refractory ’ muscle fibres. Hence its path is zigzag and 
irregular. It thus differs from 'flutter', in which the 

• zone is completely excitable (or almost so) and the 
wave proceeds directly and regularly. The secondary 
ripples similarly have an irregular path. 
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Auricular Flutter — ^Mechanism, continued. 

This striking explanation supersedes the former 
hypothesis that numerous stimuli were produced .. 
at irregular auricular foci. 

The zone of excitable muscle or 'gap ’ which the wave 
of excitation enters is very narrow, remainder of^ 
circle being in refractory state. Circus movement 
will cease if this gap can be closed, either by (i) 
lengthening refractory period of muscle, or (2) 
increasing the conductivity, i.e., rate at which 
wave advances : in either case wave would thus 
meet muscle still refractory, and stimulus comes 
to an end. This is sometimes effected by quinidinc 
{see p. 787). 

Relation to Certain Other Irregularities. — Closely connected with 
auricular fibrillation. From simple paroxysmal tachycardia, is 
separated arbitrarily by auricular rate exceeding 200 : distinction 
justified by different symptomatology and result of treatment. 

Etiology. — ^Mainly in elderly males. Associated with : (i) Arterio- 
sclerosis : most commonly. (2) Rheumatic history : about 
25 per cent. (3) Acute infections. (4) Syphilis : occasionally. 

Morbid Anatomy. — Doubtful ; probably fibrosis of myocardium. 

General Description. — 

1 . AURICLE. — Contracts regularly ; rate 200 to 350 ; recognized.by 

venous tracings or electrocardiogram. 

2. VENTRICLE.— 

n. Heart-block almost invariable ; usually 2 : i rhythm. 

b. Rate unaffected by exertion or rest : thus differing from 
healthy rapid ventricular rhythms. 

Less often 4 ; 1 and other rhythms, or mixed rhythms pro- 
ducing irregular slow pulses : converted at once to 2 : i 
rhythm by slight exertion. May be complete block. 

Rarely ventricle beats at rate of auricle (ventricular flutter) : 
only transient attacks compatible with life. 

Pressure on left vagus or carotid causes transient slowing. 

3. GENERAL EFFECT ON HEART. — Condition usually fair : 

no great dilatation. Ventricular output per beat may be small. 

4. DURATION. — Jlay be years. 

Physical Signs. — (May bo also valvular lesion.) 

RADIAL PULSE. — (i) Usually 2 : i heart-block ; pulse rapid;' 
120 to 160, regular in time, also in force, or may be pulsus alternans. 
Less commonly : (2) 4 : i heart-block, etc., or rhythm varying ; 
pulse slower, irregular in time and in force. (3) Complete heart- > 
block ; pulse very slow and regular. 

PULSATIONS. — Rapid in all forms. 

\ LNOUS PULSE TRACINGS. — Numerous small 'a' (auricular) 
waves; larger ‘c’ ami 'v' waves. Recognition often difiicult. 
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ELECTROCARDIOGRAM. — In all forms shows : (i) Auricle is 
beating regularly ; (a) Ventricular contraction is always response 
to an auricular stimulus — i.c., there are no extrasystoles. Char- 
acter : (i) P deflections : (i) Rate rapid, usually 280 to 300. (ii) 
Regular, (iii) Abnormal in form ; usually inverted : in Lead I 
small deflection, in II and HI larger, (iv) 2 or 3 to each ven- 
tricular complex. (2) Ventricular complexes : Normal form, 
usually regular. 

Symptoms. — Attacks of palpitation, usually sudden onset and 
cessation. 

1. WITHOUT OTHER SIGNS OF HEART DISEASE.— Sym- 

ptoms depend on small output of blood during rapid contractions 
— viz. : (a) Rapid exhaustion and shortness of breath on 
exertion. (6) Giddiness : fainting common. 

2. SUPERVENING IN CHRONIC HEART DISEASE.— Sym- 

ptoms accentuated, severe cardiac failure occurs sooner or later. 
Effect on heart comparable with auricular fibrillation, but rarely 
so severe. 

Diagnosis and Characteristics. — 

1. VENTRICULAR RATE RAPID.— (o) Rapid, regular pulse, 

120 to 160, in elderly persons. (6) Unaffected by rest or exertion, 
(c) Under digitalis : slower and irregular, (d) Heart-block 
almost invariably present — usually 2:1. 

2. VENTRICULAR RATE SLOW.— Complete or high partial 

heart-block. Pulse often irregular. Symptoms slight. Dia- 
gnosis often missed or impossible without electrocardiogram. 

Prognosis. — Depends on associated lesions and reaction to digitalis. 

Treatment. — Digitalis specifically indicated (for dosage, see p. 825). 

RESULT OF DIGITALIS TREATMENT.— (i) First, slows pulse, 
auricle, and ventricle. (2) Next, converts flutter into fibrillation ; 
pulse irregular. {3) Finally, digitalis is stopped : fibrillation 
ceases and normal rhythm is resumed. Symptoms of failure, if 
present, improve rapidly. Repeat digitalis if flutter returns. If 
normal rhythm not restored, keep pulse-rate 60-90 by digitalis, 
and give quinidinc. 


Vm. AURICULAR FIBRILLATION. 

A condition in which individual fibres or groups of fibres of the 
auricle contract rapidly and independently of each other. The auricle 
j remains permanently in position of diastole, output of blood is slight, 
f and the irregularity of passage of stimuli results in complete irregularitj' 
i of ventricular contractions. 

^Mechanism. — See Auricular Flutter. 

I 

Etiology. — 

AGE. — ^Two groups : (i) Rheumatic, age 10 to 50 ; sexes equal. 
(2) Non-rheumatic, age 40 to 80 ; commoner in males. 


MED 


50 
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Auricular Fibrillation — Etiology, continued. 

ASSOCIATED DISEASES. — (i) Predonnnant is mitral stenosis. 
(2) Rheumatic history without mitral steno.sis, (3) Elderly group 
with arteriosclerotic and myocardial changes. (4) In course oP 
e.'cophthalmic goitre. {5) Acute infections. 

Morbid Anatomy. — Usually fibrosis of myocardium, especially in_,i 
auricles : definite relation yet unproved. Generally valvular 
lesions, hypertrophy, and dilatation. 


General Description and Results. — 

1. AURICLE. — IVhen experimentally produced in animals by 
faradization ; auricle permanently in condition of diastole, 
fine fibrillating movements visible incessantly in walls. 

j EFFECT ON VENTRICLES. — Contractions totally irregular in 
time and force ; owing to irregularity of stimuli emerging from 
auricles, also influenced in rate by impaired conductivity of 
junctional tissues by coexisting disease. Is essential cause of 
rapid irregular ‘mitral’ pulse. 

3. GliNERAL EFFECT ON HEART.— Great additional work 

leads to dilatation : usually slowly, but in rare paroxysmal 
fibrillation may occur in few hours. 

4. CARDIAC FAILURE. — Follows from above effects. 

5. DURATION. — ^When established, usually permanent until death. ''^. 

PAROXYSMAL FIBRILLATION.— Rarely attacks are transient. ^ 

Differs from 'simple paroxysmal tachycardia’ only by irregu- 
larity of ventricular contractions. Often become permanent. 


Physical Signs. — Depend on two factors : (i) Irregularity of 

ventricular contractions ; {2) Absence of auricular contractions. 

VENTRICLE. — Complete irregularity in time and force. 

AURICLE. — In mitral stenosis : {a) Presystolic murmur disappears 
(no auricular systole). (6) Diastolic murmur frequently remains 
(due to ventricular diastole — see Cardiac Sounds and Murmurs) : 
can be timed in long pauses. 

PULSE. — Rapid, 100 to 160 ; complete irregularity ; many beats 
fail to reach wrist. (Very rarely : Slow and almost regular, 
recognilion of condition by tracings only.) 

PALPITATION. — Apex beat forcible ; may be diastolic thrill, 

VENOUS PULSE TRACING. — Auricular 'a' wave absent. Ven- 
tricular contractions produce waves. Occasionally, fine oscilla- 
tions due to auricular contractions. Interpretations difficult 
wiieii groat rapidity. 


ELl’XTKOC.AJtDIOGRAM. — (z) P deflections absent. (2) Ven- 
tricular complexes : (i) totally irregular ; (ii) amplitude varies 
without relation to length of preceding pause; (iii) usually uL 
normal form, (3) Small oscillations due to auricle at about 
450 per minute. (May also be ventricular cxtrasystole and 
lesions of a bundle-branch.) 

Symptoms.— No symptoms special to auricular fibrillation. May 
be consciousness of irregularity. Commonly, usual symptoms of 
cardiac ueakness (angina rare). Occasiovaliy, no symptoms, 
especially when \'entriclc beats slowly. ' * 
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Diag^nosis.— Of cases of cardiac failure, 6o to 70 per cent are associated 
witli auricular fibrillation. Is tbe common cause of YCLpid ivvcgu- 
larity, pathognomonic in mitral stenosis with loss of presystolic 
murmur. 

Note . — Slow irregular pulse, and diastolic murmur maximal at apex, 
is auricular fibrillation and not aortic regurgitation. 

Prognosis. — Serious. Depends on: (i) Coexisting disease; (2)' 

Severity of associated symptoms, considering the duration of the 
arrhythmia ; (3) Rato of ventricle apart from treatment ; (4) 
Reaction to digitalis, in rate and in symptoms. Great enlargement 
unfavourable. 

DEATH. — ^Usually as in cardiac failure. Occasionally sudden: 
probably ventricular fibrillation. 

Treatment. — Rest and dtgitahs. Digitalis is specifically indicated. 
Action : blocks impulses at auriculo-ventricular junction, and 
thus slows ventricle ; auricular fibrillation remains. Quinidiue 
sometimes restores normal rhythm. 

1. DIGITALIS. — For dosage and method of administration, see 

p. 825. 

2. QUINIDINE : EFFECTS IN AURICULAR FIBRILLATION 

(Hoffmann, Lewis). — This drug in some cases restores normal 
rhytlim. 

Mode of Action (Lewis). — (i) Lengthens refractory period. 
This ends circus movement and restores normal rhythm. 
But it also : (2) Slows conduction : if this action equals 
or is greater than last, circus movement continues : accounts 
for failure in 50 per cent of cases. But it always slows 
auricular rate. 

Results of Administration. — Two groups of cases, about 
equal number : — 

1. No effect on ventricular rhythm. Cases with cardiac 

failure, or which do not respond to digitalis, are not 

corrected by quinidine : also many others. 

2, Rhythm becomes normal. Note : — 

a. Ventricular rate increases as auricular rate slows. 

Due to (i) lesser grade of heart-block, (ii) quini- 
dine partially paralyses vagus. 

b. Relapses may occur on ceasing quinidine : con- 

trolled on further administration. 

Dosage. — In gelatin capsules. Initial dose : gr. iij, to test 
sensibility. Ill-effects : headache, nausea, diarrhoea, sweat- 
ing, rash. Subsequently : gr. vj, four doses daily for 4 to 7 
days. If rhythm not regular, useless to continue. If 
regular, continue gr. v, daily over long period. 

Contra-indications.— Cardiac failure, myocarditis, heart- 
block, recent emboli. 

General Clinical Effects. — 

I. Ventricular rate is usually increased when normal 
rhythm is restored. 
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Auricular Fibrillation — ^Treatment — Quinidine, contimted. 

2. Embolism may occur, from clots driven from auricular 

appendix on restoration of auricular contraction. ^ 

3, Clinical condition and comfort of patient show little ' 

improvement on restoration of normal rhythm. 
Conclusion. — Quinidine should be used with caution. A 
course of digitalis should precede administration, 

3. PATIENT CONVALESCENT. OR MILDER FORMS.— Tincture 

of digitalis, Ill^v to x, t.d.s., over prolonged periods : larger doses 
may be necessary. 

4. GENERAL TREATMENT. — Rest. Avoid all exertion. Attend 

to general health. 

5. HYPERTHYROIDISM. — Auricular fibrillation, once established. 

is not controlled permanently without thyroidectomy. 

General Characteristics. — 

1. Usual cause of rapid irregular pulse 

2. Common in severe cardiac failure. 

3. Mitral stenosis often present : no presystolic murmur, 

4. Markedly affected by digitahs, and often by quinidine. 

5. Prognosis serious, but may live several years. 


IX. HEART.BLOOK. 

{Including Stokes- A dams' Disease.) 


A condition in winch impairment of conduction of stimuli from 
auricle to ventricle finally results in ventricle contracting less fre- 
quently than auricle. 

Note . — This section refers to auriculo-ventricular block. For sino- 
auricular block, see p. 791. 


Etiology. — Commoner in males. Occurs at all ages (in young, 
rheumatic ; in old. syphilitic). 

CAUSAL CONDITIONS.— 

1. Rheumatic Fever.— ( a) Acute stages: rare, and transient. 

{b) Chronic form: usual catise (may be associated with 
mitral stenosis, auricular fibrillation, cxtrasystoles). 

2. Fibroid Myocarditis. — Origin may be: (a) Arterio- 

sclerosis ; (6) Syphilis. 

3. Drugs.— Overdo.sagc with digitalis, quinidine, strophanthus. 
Less common : — 

4. Severe Forms of Acute Infections.— Enteric, diphtheria. 

influenza, sepsis ; others rarely. 

5. Tumours of Bundle of His.— Rare. May be gumma. 

(i. Congknit.m. Defect interrupting bundle of His eg''' 
patent interventricular .septum. 


tissue always 


Morbid Anatomy . — Connecting aurtcitlouentriciilar 
affected, usually main bundle of His. 

LESION. (0 acu^ infections, leucocytic infiltration. (2) In 
chronic conditions fibrosis or calcification; this often spreads 
from the ccntr.-il fibrous body’ below which the bundle passes. 
General myocarditis usually is present. (3) Gummata. tumours. 


V ■ 


DISTURBANCES OF THE CARDIAC CONTRACTIONS 789 


Types of Heart-block.— (i) Partial; (2) Complete; (3) Bundle- 
branch. 

1. PARTIAL HEART-BLOCK. — The contractions of the ventricle 

result from stimuli arriving from auricle. Varieties and pro- 
gressive degrees : — 

a. Prolonged A— V Interval, but all stimuli pass, and 

ventricle and auricle beat at same rate. Recognized by 
long P-R interval (exceeding normal 0-2 sec.) and 
long A-C interval in jugular pulse tracings. 

Physical Sights (difiicult). — In mitral stenosis, interval 
between presystolic murmur and first sound. If no 
murmur, may be reduplication. 

b. Occasional 'Dropped Beats'. — ^T he ventricle fails to 

respond to a contraction of auricle (no pulse or apex 
beat). Preceded by progressive lengthening of A-C 
interval. Succeeded by short P-R and A-C interval and 
recurrence of cycle. 

c. 2 : I Rhythm. — Ventricle responds to alternate auricular 

contractions. Common in mitral stenosis. 

Physical Signs. — In 2 : i rhythm, two thrills and two 
murmurs to each apex beat. 

Rarely, 3 : i and 4 ; i or other rhythm. Physical signs 
complex. 

General Characteristics. — 

i. Radial pulse and apex beat show similar rate and 

irregularity. 

ii. Rate commonly 40 to 50 ; irregular or intermittent. 

iii. Irregularity stopped by exertion ; often by atropine. 

iv. Electrocardiogram shows auricle beating faster than 

ventricle. 

V. Silence on auscultation during radial pauses. 
Electrocardiogram. — P deflections : (i) regular and nor- 
mal ; (ii) not always followed by ventricular complex, 
but (iii) ventricular complex always preceded by a P. 

2. COMPLETE HEART-BLOCK. — The ventricle and auricle beat 

with independent rhythms, no effective stimuli reaching 
ventricle. 

Characteristics. — 

i. Radial pulse and apex beat show similar rate. 

ii. Ventricular and pulse-rate very slow, 35 or less ; regular. 

iii. Unaffected by exertion or atropine. 

iv. Electrocardiogram shows ventricle beating slower than 

auricle (about 70), but rhythms independent. 

V. Attacks of giddiness, etc. 

Physical Signs. — 

Pulsations in cervical veins-, obviously more rapid than 
apex beat ; also of varying strength — e.g., big wave when 
auricle and ventricle contract simultaneously. 
Heart-sounds, though regular, vary in loudness and may 
be reduplicated — depending on coincidence of contrac- 
tion ol auricle and ventricle. 
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Heart-block — Complete, continued. 

Electrocardiogram. — ( i) P deflections regular and normal. 

(2) Ventricular deflections regular and normal, but less\ 
frequent than P, and without time relations to P. ^ 

3. BUNDLE-BRANCH BLOCK.— Block occurring below bifurca- 
tion of auriculoventricular bundle, either right or left branch.*-' 
No recognizable symptoms or physical signs : recognition by 
electrocardiogram only. Prognosis very bad. 

When right branch involved, stimulus for contraction travels 
from auricle to both ventricles along left branch alone, and 
vice versa for left branch. 

Electrocardiogram. — (1) P normal and precedes each 
ventricular complex. (2) Ventricular complex : Abnormal ; 
amplitude increased, of longer duration, and is diphasic 
(two deflections only). 

Right Branch. — In Lead I : R' tall and broad. In 
Lead III ; S' deep and broad. Resembles left-sided 
predominance, but in branch-block T' and R' point in 
opposite directions. 

Left Branch. — In Lead I : S' deep and broad. In Lead 
III : R' tall and broad. Resembles right-sided pre- 
dominance. 

Attacks of Heart-block. — Heart-block thus occurs in all grades, 
from slight partial forms to complete. In the usual chronic , 
conditions of impaired conductivity, some varying degree of 
partial block (e.g., dropped beats) is constant or almost constant, 
while attacks occur of severer partial or of complete block of 
variable duration. Note that definite cardiac disease productive 
of symptoms is also practically always present — e.g,. mitral 
stenosis, fibroid myocarditis. Danger arises from : — 

1. Concomitant cardiac disease. 

2. Period of transition from partial to complete block. 

3. Periods of excessive slowing of ventricular contractions. 

Symptoms. — 

1. THOSE OF ASSOCIATED DISEASE — e.g., mitral stenosis. 

2. THOSE ARISING DIRECTLY FROM HEART-BLOCK.— 

a. General Circulatory Disturbances. — As in other cardiac 

disease, arising from degree of heart-block constantly 
present. Usually slight, being compensated by ventricular 
hypertrophy, if no associated disease is present. 

b. AN/Tmia of the Brain. — Produces characteristic results. 

Arises in one of two ways i (i) In complete or severe'"’ 
ptirtial blocks, periods occur of further excessive slowing 
or of ventricular asystole ; pulse-rate 7 to 30 ; cause un- 
known (auricular rate unchanged), (ii) At onset of com--^ 
plcte heart-block, a period of ventricular asystole occurs 
bemre independent ventricular rhvthm commences. 
Symptoms : — 

.Minor degrees : pallor, giddiness. 
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Unconsciousness usual if : (i) Rate below 20 ; (2) 
Asystole 3 to 7 seconds. 

Convulsions, if asystole 15 seconds. Face, upper 
limbs ; _ rarely general. Also cyanosis, congestion, 
respiration deep and irregular. No micturition or 
biting tongue. May be repeated attacks, and death 
in 'status epilepticus'. 

Stokes-Adams’ Disease. — Applied to sjudrome, as above, of 
(i) heart-block, (2) convulsions. Excludes numerous heart-blocks 
without convulsions. Consists of the severe heart-blocks with 
temporary excessive slowng or prolonged ventricular asystole. 

Prognosis of Heari>block. — Heart-block is proof of, and prognosis 
depends on extent of, myocardial disease. Consider : (i) Con- 
dition of heart (bad in mitral disease) ; (2) General cardiac 
symptoms ; (3) Frequency, duration, and severity of sj-ncopal 
attacks or conrnilsions. 

In chronic forms, prognosis always serious. Death occurs from : 
(ff) General cardiac failure — commonly ; (6) Suddenly — from 
prolonged asystole of 1 to 2 minutes (^’i2., onset of complete 
block) ; (c) In status epilepticus. 

In acute febrile group, prognosis during illness worse, but attacks 
may subsequently cease permanently. 

Diagnosis. — ^From extrasystoles (audible at apex). 

Treatment. — 

IN CHRONIC FORJVIS.— Bed not essential. 

MILD DEGREES. — No special treatment. Digitalis not contra- 
indicated, though may increase degree of block. 

ATTACKS OF HIGH GRADE.— Rest in bed. Treat cause 
(rheumatism, syphilis). 

CONVULSIONS. — ^No treatment effective. Lie down at warning 
symptoms, e.g., flatulence. Inject adrenahn, i— 1000, Tl(x. 

SXNO-AtTIlXCUX.AB BLOCK. 

{Tortoise Heart.) 

Whole heart misses a beat. Succeeding beat normal. Every^ other 
beat may be missed, heart-rate about 30- Exercise or injection of 
atropine may restore normal rhythm. Cause uncertain, maj" be 
vagal : occasionally produced by (hgitalis. No clinical importance. 

X. PULSUS ALTERNANS.* 

. A condition in which ventricular beats are alternately strong and 
weak, although the rhythm is regular. Its importance is the serious- 
ness of the ultimate prognosis. 

Auricle and ventricle beat regularly: sequence of contraction 
'normal. Condition is ascribed to impaired function of contractilitj'. 

Occurrence. — ^Two groups : — 

I. SEVERE TACHYCARDIA— e.g., auricular flutter. Importance 
in prognosis slight. 
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Pulsus Alterans — Occurrence, continued. 

2 . NORjMAL HEART-RATE.— 

a. In group of myocardial disease, angina, chronic nephritis.\ 

Usually in later life. Most frequently following an extra- 
systole. Prognosis : extremely serious ; life rarely exceeds' 
two years, even when rhythm occurs for a few beats only. 

b. May occur during digitalis administration. Omit instantlfT 
Diagnosis. — Distinguished from regular extrasystoles (pulsus bi- 

geminus) by normal cycle. No special symptoms. Rarely recog- 
nizable by finger. In cases of Group 2 a, should be carefully 
looked for in electrocardiogram, especially following an 

c.xtrasj'stolc. 

Treatment. — Rest. Avoid all strain. 


CHAPTER CXLV. 

AFFECTIONS OF THE MYOCARDIUM. 

I. HYPERTROPHY. 

Hypertrophy is the response of the heart to chronic demand for 
extra work. Results from : (i) Organic cardiac disease, valvular or 
myocardial ; (2) Pulmonary disease ; (3) Increased blood-pressure. 
When hypertrophy reaches its limit and demand continues, dilatation ' 
proceeds and cardiac insufficiency occurs. 

Morbid Anatomy. — 

MACROSCOPIC. — Two types described ; (i) Eccentric ; cavity 
normal or enlarged ; wall thickened : hence heart enlarged. 

(2) Concentric ; cavity smaller than normal (is a post-mortem 
effect). 

MICROSCOPIC. — Muscle fibres increased in length and breadth. 
Number probably never increased. 

Hypertrophy of Left Ventricle. — 

CAUSES.— 

1. Local Conditions of Heart. — ( a) Valvular lesions : aortic 

lesions, mitral incompetence, (b) Fibroid myocarditis. 

(c) Pericardial adhesions — to exiracardial tissues. 

2. Hypertension and Arteriosclerosis. 

3. Thyrotoxicosis. 

Rare conditions; stenosis or coarctation of trunk of aorta. 
Possibly prolonged muscular exertion. 

Note : — '' 

1. Hypertrophy of other chambers occurs subsequently. 

2. Greatest hypertrophy ; in pericardial adhesions (20 to 40 ^ 

oz.), aortic incompetence. Z' 

3* Ilj pertrophy with minimum of dilatation : in aortic stenosis, 
chronic nephritis. 

.]. \alvular lesions act mainly by increased inlracardial 
prc.ssure. 
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SYMPTOMS. — Often none during compensation. Occasionally : 
giddiness, flashes of light, headache, failing memory, shortness 
of breath. 

PHYSICAL, SIGNS. — Definite, (i) Apex beat displaced down- 
wards [dth space). (2) Impulse forcible and heaving. (3) At 
apex, first sound booming. (4) At pulmonary area, second 
sound accentuated. Pulse, full. Blood-pressure, raised. 

Hypertrophy of Bight Ventiiclc. — 

CAUSES.— 

1. Conditions increasing Pulmonary Pressure. — ( a) Mitral 

valve lesions, (b) Chronic lung diseases — e.g., emphysema, 
fibrosis, bronchitis. 

2. In latter stages of : (c) Pericardial adhesions ; valvular 

disease of left side. 

3. Right valvular lesions. Rare. 

PHYSICAL SIGNS (anterior surface of heart is almost entirely 
right ventricle). — (a) Systolic (positive) pulsation in epigastrium, 
(/i) Apex beat difluse (right ventricle) (c) Cardiac dullness 
increased to right, (d) Venous pulsation m neck marked ; 
tricuspid first sound accentuated. 

Hypertrophy of Auricles. — Dilatation invariably coexistent. 

RIGHT AURICLE. — Increased pulmonary pressure. Usually 
follows right ventricle. 

Physical Signs. — Dullness to right of sternum. Venous 
pulsation in neck. 

LEFT AURICLE. — Jlitral lesions. Suggested in mitral stenosis 
by loud presystolic murmur. Diagnosis by X rays only. 

Electrocardiogram. — 

RIGHT VENTRICLE PREDOMINANT.— Lead I: R small, S 
deep. Lead III : R tall, S small. Viz., largest deflections point 
towards each other. 

LEFT VENTRICLE PREDOMINANT.— Lead I : R tall, S small. 
Lead III : R small, S deep. Viz., largest deflections point away 
from each other. 

Note. — Both ventricles may be affected. In hypertrophy of auricles, 
P may be increased. 


XI. DILATATION. 

Dilatation of the heart applies to enlargement of the chambers. 
Causes are : (i) Conditions which lead to overfilling of a chamber ; 
(2) Conditions which weaken the walls. In general, causes are those 
of hypertrophy, dilatation resulting when hypertrophy reaches its 
limit and demand for further work continues unsatisfied : cardiac 
insufficiency thus develops. 

Normally, a heart when increasing its rate shortens diastole ; hence 
relaxation is less <complete, and heart becomes smaller. 

Etiology,— Two causal factors ; (1) Increased intracardial pressure ; 
(2) Impaired resistance of cardiac muscle. May coexist. 
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Dilatation of the Heart — Etiology, continued. 

1. INCREASED INTRACARDIAL PRESSURE.— 

a. All valve lesions. 

b. Right ventricle : pulmonary hypertension, e.g., mitral 

stenosis ; emphysema, fibrosis ; pulmonary arteriosclerosis 
(Ayerza’s disease). . . . - 

c. Acute dilatation from exertion — e.g., dilatation of right 

heart after sprinting. Recovery • capacity for 

recovery increased by Judicious ‘training*. 

2. IMPAIRMENT OF CARDIAC MUSCLE.— 

a. Chronic myocarditis — e.g., fibrosis, fatty heart. Hyper- 

trophy may have reached its limit, then dilatation proceeds 
uncompensated — e.g , in chronic nephritis. 

b. Acute pericarditis : often serious. \ Acute inflammations : 

c. Acute endocarditis. 1 interstitial and de- 

d. Acute fei'ers : occasionally rapid j generative myocar- 

death. ) ditis. 

e. Pericardial adhesions — mechanical interference with muscle. 
/. An®mia — impaired nutrition of muscle. 

g. Disturbances of rhythm — e.g., sometimes in paroxysmal 
tachycardia, auricular fibrillation. 

Thyrotoxicosis. 

Symptoms. — (As in cardiac failure.) Early : dyspnoea, palpitation, 
giddiness or fainting, precordial discomfort or pain. 

Physical Signs. — Pulse rapid. Blood-pressure falls. 

INSPECTION. — Apex beat displaced outwards : diffuse, weak. 
Wavy impulse. 

PERCUSSION. — Cardiac dullness increased transversely. 

AUSCULTATION. — First sound : short, sharp, and clear, often 
resembles second sound, or tic-tac rhythm. Sounds may be weak. 

DILATED RIGHT VENTRICLE. — Pulmonary second sound loud ; 
may be tricuspid systolic murmur. 


III. DISEASES OP THE MYOCARDIUM. 

Classification. — 

r. ACUTE LESIONS. — (i) Acute myocarditis; (a) Parenchy- 
matous degeneration ; (i) Interstitial myocarditis. (2) Embolus 
and thrombosis of coronary arteries. (3) Ischaimic necrosis, 
(/j) Septic infarcts. 

2. CHRONIC LESIONS. — (i) Chronic interstitial myocarditis 
(fibroid heart). (2) Fatty heart : (a) Fatty degeneration ; 
{b) Fatty infiltration. 

3- VARIOUS DEGENERATIONS.- — (1) Brown atrophy. (2) 
Fragmentation and segmentation. (3) Amyloid degeneration. 
(.{) Zenker s degeneration. (5) Calcareous degeneration. 
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1. ACUTS LESIONS. 

Acute myocarditis — 

ETIOLOGY. — (a) Acute fevers, especially diphtheria, influenza, 
typhoid, and sepsis. (5)^ Acute rheumatic fever, (c) Intoxica- 
tions : e.g.,in acidosis (as in eclampsia) parenchymatous degenera- 
tion often advanced. 

VARIETIES AND MORBID ANATOMY.— 

a. Parenchymatous Degeneration. — 

Macroscopic : Pallor and softness of muscle. 

Microscopic : Granular degeneration of muscle fibres 

b. Interstitial Myocarditis. — 

Macroscopic : Nil. 

Microscopic : Interstitial tissue infiltrated with small 
round cells and leucocytes , muscle fibres degenerated. 
Probably chrome interstitial myocarditis often follows. 
Acute Rheumatic Fever. — Aschoff's nodes present [see 
p. 290) ; later become fibrous 

SYMPTOMS. — Indefinite May be acute cardiac failure, as in 
diphtheria, with sudden or rapid death Affection of muscle 
suggested (e.g., in diphtheria) by : (a) Pulse feeble ; easily 

accelerates. (6) Apex beat and heart-sounds feeble ; may be 
soft apical systolic murmur, (c) Cardiac dullness slightly increased. 
TREATMENT. — As in Acute Endocarditis (q v.) 

2. Thrombosis of Coronary Artery. — See p. 834. 

3. Isohaemio Necrosis (Acute Necrosis or Softening, White Infarct). 
ETIOLOGY. — Sequel of coronary thrombosis. 

MORBID ANATOMY.— 

Macroscopic. — Irregular wedge-shaped yellowish area ; projects 
above surface. Pericarditis on surface. Common site : left 
ventricle (anterior coronary artery). 

Microscopic. — ^Necrosis of fibres, leucocytic infiltration, gradual 
fibrosis. 

Aneurysm or rupture of heart may result ; rare. 

4. Septic Infarcts. — In pyaemia, septic emboli may result in multiple 

abscesses : may rupture into cavity or pericardium. 

2. CHRONIC LESIONS. 

1. Chronic Interstitial Myocarditis (Fibroid Myocarditis, Fibroid 
Heart ). — 

. ETIOLOGY. — (i) Disease of the coronary arteries is the predominant 
cause of generalized form ; (2) Arteriosclerosis and hypertension ; 
' (3) ' Syphilis. 

MORBID ANATOMY.— 

Afocrosco^ic.— Muscle tough : hypertrophy usual. Frequently, 
patches of fatty degeneration under endocardium. 
Microscopic. — ^Muscle fibres necrosed and degenerated : excess 
of fibrous tissue. 

Condition most advanced at apex of left ventricle. 
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Chronic Interstitial Myocarditis, cmtinued. 

SYMPTOMATOLOGY. — Complex. Symptoms are due to cardiac 
insufficiency, or to abnormal rhythms resulting from fibrosis of\ 
stimulus-producing or junctional tissues [see Disturbances of 
THE Cardiac Contractions, p. 774). 

a . Latent. — May be no complaints, sudden death occurring 

b. Initial Symptoms attracting attention : — 

Shortness of Breath. — Most frequent. Slight, or all grades 
to 'cardiac asthma'. 

Dizziness. — Attacks of syncope ; fainting and cold sweats. 
Headache. Flashes of light. Memory failing ; grades 
of mental disorders up to (rarely) mania. Epigastric 
fullness. 

Cardiac Pam. — From precordial pain to severest angina. 
Extrasy stoles. 

Heart-block. — All grades to typical Stokes-Adams’ disease.* 

c. Symptoms of General Cardiac Failure. 

PHYSICAL SIGNS.— Often indefinite. 

Pulse. — Frequently slow, often irregular rhythm. Very 
variable, depending on : {a) Abnormal rhythms — extra- 
systoles, heart-block ; (6) Dilatation — ^pulse rapid. 

Auscultation. — Mitral first sound roughened ; aortic second 
sound accentuated. 

Arteries. — Usually thickened, blood-pressure high. 
Electrocardiogram. — Widening and notching of QRS ; 
inversion of T waves. 

2. Fatty Heart. — 

a. FATTY DEGENERATION.— Common. 

Etiology. — Occurs in : (i) Impaired nutrition : wasting ; 

cachexia from any cause ; old age. (ii) Pernicious anaemia : 
rapid and advanced, (iii) Phosphorus poisoning : rapid and 
advanced. Alcohol, (iv) With most myocardial changes 
in ^'aryi^g degree (acute infectious fevers, hypertrophy, 
myocarditis). 

Morbid Anatomy, — 

Macroscopic, — Heart large, flabby, friable. 

Microscopic. — Rows of fat globules within muscle fibres. 
May be general or local, latter especially below endo- 
cardium. Left ventricle most affected. 

Symptoms.— As in chronic interstitial myocarditis. Latency 
common even with advanced changes : death from causiti* 
factor. 

h. FATT\ INFILTRATION. — Invariable in obesity. 

Morbid Anato.mv. — ^ 

Macroscopic.— Pnt accumulates first below pericardium, 
.spreads through wall. 

Microscopic.— CxocA masses of fat cells. Mu.sclc fibres 
atrophied. Fatty degeneration frequently coexists. 
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Symptoms. — Response to exertion limited ; pvjise soft, regular ; 
heart-sounds faint. Usually no symptoms until dilatation 
and failure. 

Pkocnosis. — Consistent with long duration, aiay be sudden 
or rapid death. 


3 . VARIOUS DEGENERATION^. 

These are of little clinical importance. 

1. Brown Atrophy. — Common in old age, chronic valvular disease. 

Heart tough, dark brown. Microscopic i Granules of brown 
pigment near nuclei of muscle fibres. 

2. Fragmentation and Segmentation of IVItxscle Fibres. 

Occasionally occurs with other myocardial changes. 

3 . Amyloid Degeneration. — Rare. Affects connective tissue. 

4 . Zenker’s Hyaline Degeneration. — Mainly occurs in enteric 

fever. 


CA'LVI. 

ENDOCAUDITIS. 

Inflammation of the lining membrane of the heavt. Usually con- 
fined to the valves. 

Classification. — Endocarditis may be: (i) Acute: (a) Simple; 
(b) Infective. (2) Chronic. All variations, especially between 
acute and chronic. Hence endocarditis is considered as follows ; — 

1. SIMPLE.— 

a. Acute. — Characterized by vegetations on valves. 
h. Chronic. — Fibrosis causing abnormalities of the valves: 
(i) Secondary to simple acute endocarditis ; (n) Degenera- 
tive. 

2. INFECTIVE. 

SynonyzaB . — 

SIMPLE. — Benign. Verrucose. Warty. Rheumatic. 
INFECTIVE. — Malignant. Ulcerative. Septic. Subacute bac- 
terial. 


1. ACUTE SIMPLE 


ENDOCARDITIS. 

common in 


r Characterized by vegetations on the valves. ^lost 
' childhood and young adults ; rare after 40 years. 

\ 

Etiology. — Probably invariably secondary to some infection :- 


1. Acute rheumatic fever 

2. Chorea 

3. Tonsillitis 


Group of rheumatic affections form- 
ing predominatirig cause of simple 
endocarditis. 
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Acute Simple Endocarditis — Etiology, continued. 

Less commonly : — 

4. Specific levers : especially scarlet fever. Rarely diphtheria..^ 
pneumonia. 

Notes on above Causes. — • 

1. Acute Rheumatic Fever. — Endocarditis occurs : — 

In one-third to one-half of cases, at least. 

More commonly in children, viz., under 20. 

More commonly in first attack. 

Without definite relation to severity of arthritis. 

Early in attack : usually physical signs by second week. 

Commonly affects mitral valve. 

2. Chorea. — Usual cause of fatal acute endocarditis. In 

fatal chorea, almost invariable. Of non-fatal cases of 

chorea, half develop cardiac lesions. 

5. Pneumonia. — Infective form commoner than simple. 

6. Phthisis. — In 5 per cent of autopsies. Probably not due 

directly to B. tuberculosis. No clinical importance. 

No evidence that syphilis causes acute endocarditis. 

Recurrent endocarditis on old affected valves common. 

FOETAL ENDOCARDITIS. — Occurs with or without congenital 
abnormalities, in the former case being either cause or seque' . 
Nearly always right side, especially pulmonary valves. Incid"''<^ 
here ascribed to : (i) Higher pressure in right ventricle : - 
Frequency of abnormalities ; (3) Infected blood from placen 

CONGENITAL HEART DISEASE.— Liable to superimposed 
endocarditis 

Morbid Anatomy. — 

SITES AFFECTED.— 

1. Left heart in great majority. Ascribed to high blood- 

pressure. Possibly also greater oxygenation of blood. 

2. Mitral valve commonest. From greater tension in closure 

of valve. 

MACROSCOPIC. — Minute vegetations on valves: irregular warty 
appearance ; may have narrow pedicles. Occasionally larger 
cauliflower grou’ths. 

Situation. — At site of maximum closure, viz. : Mitral valves : 
on auricular surface, short distance from margin. Aortic 
valves : on ventricular surface, from corpora Arantii, following 
the lunules. 

Hyperajmia of neighbouring endocardium rare. 

IIISIOLOGV. — (i) Earliest — degeneration of endothelium (nuclei^ 
fail to stain) ; {2) Then fibrin and leucocytes deposited froih\( 

blood, forming ’vegetation’; (3) 'Organization’ into fibrous 1! 
tissue follows, by proliferation of endothelial and subendothelial ^ 
cells ; (.}) Subsequent cap of fibrin and leucocytes. Micrococci 
common m fibrin or on surface. 

SU 13 SEQUEAT. CH-*\NGES. — May be either : — 

I. A EGETATiONs Absokbed and valve becomes normal (not 

proved). 
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PROGRiiSSix E Fibrosis of the Valve, causing tliickening 
irregular contraction, and defonnity: valves shorten 
edges often adherent to each other. Chorda: tendinea: 
and papillarx muscles affected and shortened, Deposition 
of lime salts. Such changes (chronic endocarditis) prevent 
function of valves, and constitute the danger of endocarditis 
3. Infective Endocarditis occasionally follows. 

Recurrent Endocarditis —Small recent vegetations on 
fibrosed valves. 

MVOC.\KDlTIS. — Commonly present. In rheumatic cases, 

Aschoff’s nodes 

Symptoms. — .Vouc characict istic : attack often latent and unrecogniz- 
able. ^lost constant is fecer. Palpitation sometimes marked. 
IN RHEUMATIC FEVER. — Suggested by : (i) Increased fever 

without increased arthritis . or (2) Persistence of fever after 
subsidence of arthritis ; may be (3) Rapid pulse or irregularity ; 
less often palpitation, cardiac pain (probably of myocardial 
origin). Rheumatic nodules often present 
IN RECURRENT ENDOCARDITIS.— Often prolonged pyrexia, 
100° to 102® F. 

Physical Signs. — Pulse rapid. 

INSPECTION. — Precordial impulse often increased and wavy. 
Apex beat displaced to left. 

AUSCULTATION. — Earliest sign : slight roughening or prolonga- 
tion of first sound : may increase (after several days) to faint 
murmur. Often reduplication and accentuation of pulmonary 
second sound. 

In acute rheumatic fever, such murmur at apex (or sometimes 
maximum nearer sternum) is frequently mitral endocarditis ; 
if basal, less definite cxddence ; if aortic diastolic, undoubted 
endocarditis. 

Diagnosis. — Difficulty due to: (i) Absence of symptoms; (2) The 
fact that a murmur in fever is not proof of endocarditis. Note : 
(a) Pyrexia, in relation to arthritis or other cause [see above) ; [b) 
Auscultation ; (c) Cardiac symptoms. 

IF MURMUR PRESENT:— 

1. Is it cxocardial (see p. 767) or intracardial ? 

2. If intracardial, is endocarditis present ? Note : — 

a. Mj'ocardial murmurs : Usually some dilatation, pulse 

rapid, and some irregularity, and often dyspnoea. 
Immediate diagnosis often impossible. 

b. IL-emic murmurs ; Soft and blowing, usually at base. 

3. If endocarditis is present, is it recent, old, or recurrent ? 

If old : often previous chorea or rheumatism, history of 
dyspnoea, etc., signs of hypertrophy or dilatation. 

'Complications, — Rarely cause symptoms. 

MYOCARDITIS.— Some degree rarely absent; in rare severe 
grades, cardiac symptoms present with irregular pulse. 
PERICARDITIS.— Not uncommon in children. 

EMBOLI. — ^Uncommon in acute simple endocarditis. 
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Acute Simple Endocarditis, cmitinued. 

Course and Prognosis. — 

1. IN ACUTE STAGE. — Death may occur: (a) In chorea; ( 6 ) \ 

Occasionally from pericarditis and m}mcarditis ; (c) From 

rheumatic fever without other obvious cause (rare). 

Course subsequent to Acute Stage : — 

a. Symptoms and signs disappear ; no recurrence. ^ 

b. Symptoms disappear, physical signs remain. Often 

good health for years. Usually, after variable interval, 
recurrent attacks or cardiac failure. 

2. REMOTE PROGNOSIS (impossible in acute stage). — Depends 

. on : (o) Age : worse in children. ( 6 ) Degree of valvular affection 

and myocarditis, (c) Valves involved : aortic worse than 
mitral ; serious if both valves, (d) Opportunities for rest ; 
general health. Liability to recurrences of rheumatic fever 
important. 

Treatment. — Prolonged rest is first essential. No treatment in 
rheumatic group prevents onset. Salicylates of no effect. 

If present or suspected, e.g., in rheumatic fever : (i) Rest in bed, 
complete : two to three months at least. (2) Blisters, i in. 
diameter, over heart (liquor epispasticus) . 

Diet ; Avoid meat and meat extracts. 

Treat concomitant rheumatic fever. 

Digitalis inadvisable except with certain irregularities of pulse. 
If restlessness, give morphia. ' 

Careful convalescence : Iron and arsenic tonic. 


II. CHRONIC SIMPLE ENDOCARDITIS. 

Sclerosis of the valves leading to various deformities, causing 
interference with function. 

Etiology. — 

1. INFLAMMATORY. — Sequel to acute endocarditis, especially 

rheumatic. 

2, DEGENERATIVE. — (i) Arteriosclerosis and hypertension ; (ii) 

Syphilis ; (iii) Old age. Aortic valve affected. 

Alitral valve commonest, then aortic. Right side very rare. 

Many cases probably rheumatic, even when no history obtainable. 

Morbid Anatomy. — 

EARLT STAGE. Valve slightly opaque and thickened, especially 
near edge at line of maximum closure. May be nodules, but hlK 
definite vegetations. ) 

^Fibrosis advances, tissue contracts : whence valves 
thickened and deformed, adherent to each other, edges curled, f' 

Result in Aortic Valves. — Incompetence, often without 
stenosis. 

Result in Mitral Valves. — (i) Vah'e ring affected and 
narrowed. (2) Lime salts deposit and form hard ring. 
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(3) Chord® tendine® affected — thicken, contract, and shorten : 
may be extreme. (4) Papillary muscles may fibrose. Hence, 
. with incompetence, usually some grade of stenosis. 

-I Acute endocarditis, with vegetations, often superimposed. Infec- 
K- tive endocarditis not uncommon. 

Symptoms, Physical Signs, etc. — See Chronic Valvular 
Disease, p. 804. 

III. INFECTIVE ENDOCARDITIS. 

[Malignant or Ulcerative Endocarditis.) 

I 

The condition is practically a septicffimia, with the focus in the 
heart. Manifestations vary widely. Characterized by : (i) General 

septic®mic and pyamic symptoms : (2) Emboli, with mechanical and 
suppurative effects ; (3) Locally in the heart, destruction of tissue 
and various signs and symptoms. Bacteria present m the blood. 

For Subacute Bacterial Endocarditis, see p. 803. 

Etiology. — 

PRIMARY. — No previous known injury of valves, and no obvious 
septic focus. Rare. 

' SECONDARY. — Almost always so : secondary either to ; — 

1. Old Sclerotic Valves — ^ie., previous endocarditis — com- 

mon form ; or to : — 

2. Septic Focus. — Common examples are : [a) Pneumonia ; 

(b) Osteomyelitis, otitis media ; [c) Specific fevers. 

Rare in acute simple endocarditis of chorea and rheumatism. Not 
uncommon in congenital lesions. 

nSorbid Anatomy. — 

IN THE HEART. — All gradations from simple endocarditis occur, 
but in definite cases ; — 

1. Loss OF Tissue in Valves. — Greater and of wider area than 

in simple form. Results : Aneurysm or perforation of 
valve ; rupture of chord® tendine® ; perforation of septum 
or, rarely, of heart. 

2. Thrombus Formation from blood on affected areas often 

marked. 

3. Mural Endocarditis more frequent than in simple form 

(often but not always m contact ivith valves). 

Usual Sites : Left interventricular septum ; posterior 
wall of left auricle. 

Changes result in fungating area with large vegetations readily 
/' detachable to form emboli. 

ASSOCIATED LESIONS.— 

1. From Primary Disease — ^ i.e., septic®mia, pneumonia, etc. 

2. Emboli. — See Symptoms. Frequent. 

3. Myocarditis. 

Complications. — ^Pneumonia, jileurisy, pericarditis, meningitis : 
origin either embolic or septic®mic. Enlargement of spleen or 
liver, and nephritis, may occur from sepsis. 
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Infective Endocarditis, continued. 

Bacteriology. — ^Blood cultures to be taken in all doubtful cases, 
presence of organisms constituting the only absolute proof of 
the disease. Commonest organism is a haemolytic streptococci^^ 
Others occurring are staphylococcus, pneumococcus, rarely BM 
influenza!, gonococcus, and various other bacteria. 

Clinical Types. — ^Various types are recognized according to pre- 
dominating features : (i) Septic ; (2) Cardiac ; (3) Typhoidal, 

simulating typhoid ; (4) Cerebral, simulating meningitis. 

1. SEPTIC.— Characteristics : (a) Septic focus present. (6) Sym- 

ptoms of septicaemia prominent ; rigors, sweats, irregular 
pyrexia, (c) Cardiac symptoms not prominent : may be 
emboli, [d) Duration : rapid, few days. 

2. CARDIAC. — Characteristics : (a) Severe pyrexia and ' endo- 

carditis, usually with previous chronic valvular disease, commonly 
aortic. (!>) Cardiac phenomena marked, (c) Emboli very 
common. Onset suggested by high fever, weakness, and 
anaemia, with cardiac physical signs varying frequently : 
proved by emboli and peteebiae. (d) Duration ; may be pro- 
longed, many months. 

Symptoms and Physical Signs. — ^Very variable. Onset acute or 
insidious ; but progress rapid with increasing debility, loss oN, 
weight, and rapid pulse. Referable to three classes : (i) Septi- • 
ca-mia ; (2) Cardiac ; (3) Emboli. ^ 

I. SEPTIC/EMIA.— 


a. Pyrexia. — High, 103° to 105®. Types : (i) Marked irregu- 

larity ; (ii) Remittent or intermittent — e.g., daily 98° to 
104®. (iii) Continuously high (rapid course). 

b. Profuse Saveats. 

c. Progressive Weakness ; finally delirium. 

d. Enlarged Spleen and, less commonly, liver. 

c. Rashes. — Common. petechia; or large hsemorrhages. 

Various. — Albuminuria frequent. Occasional slight jaundice. 
Diarrhoea, nephritis (occur apart from emboli). 

2. CARDIAC. — Murmurs and physical signs very variable. May 

be : (fl) Rapidity or irregularity of pulse ; cardiac dilatation, 
usually but not always with murmurs (especially mitral) ; signs 
of cardiac failure. (6) No abnormal symptoms or signs. 

3. EMBOLI. — May be multiple. Often diagnostic. Results arc 

(n) mechanical, (6) suppurative. 

Common Sites . — 

Spleen : Pain in side. 

Kidneys ; Pain and haimaturia ; may be paljiablc. Sf. 
Brain : Paralyses, aphasia, etc. (Sec Cerebral EmbolisjA 
Abscess of the Brain.) 

Retina: Retinal ha;morrhagcs; sight impaired; optic neuritisy 
Intestines ; Diarrhoea ; intestinal obstruction. 

Lungs, rarely (in right heart affections). 

A ate. It is frequently difficult to be certain whether syrn^ptoms 
are septicmmic or embolic in origin^ — e.g., enlarged spleen, 
Jh-cmaturia, purpura. 
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SKIN MANIFESTATIONS (important). — (i) Pufpuric spots — may 
be only few, or numerous ; (2) Osier's nodes — transient, red, 
tender erythematous spots, cspecialty near tips of fingers and 
toes. 

BLOOD. — Polynuclear leucocytosis. 

URINE. — Blood-cells present. 

Diagnosis. — Often difficult. Presence of organisms in the blood is 
the only absolute proof. Most important signs are : (i) Emboli ; 

(а) Petechi® (often earliest diagnostic sign) ; (3) Cardiac signs ; 
(4) Blood culture ; (5) Leucocytosis — frequent but not invariable ; 

(б) Septic focus or chronic valvular disease : If) Urine. 
SPECIAL DIFFICULTIES.— 

I. Septicaemia. — Often identical, 
a. Enteric. — Agglutination reaction. 

3. Simple Endocarditis, — S everity and progress of symptoms. 

4. Malaria. — Blood examination. 

Also from: miliary tuberculosis; abortus fever; meningitis; typhus. 

'Prognosis. — Invariably fatal. 

Treatment. — Palliative, 

SUBACUTE BACTEBZAL ENDOCABDXTI 5 . 

{EndocarifUis Lenta.) 

Bacterial endocarditis due to infection with relatively non-virulent 
organism. Course is prolonged, often with intermissions, but is 
progressive and finally fatal. 

Etiology. — ^Usually young adults. May or may not be previous 
evidences of rheumatism or endocarditis. Mental strain often 
appears to be a factor. 

Bacteriology. — Streptococcus virtdans most common : non-hamolytic, 
of salivary or fmcal type. May be difficult to isolate. 

morbid Anatomy. — Vegetative endocarditis, often extensive and 
mural. Little ulceration. 

Symptoms. — Onset insidious. Increasing weakness, dyspnoea, loss of 
weight, anicmia, and pallor. Sweats, shivering, and slight rigors. 
Slowly progressive in course of months. 

TEMPERATURE.— No characteristic type. Variable evening rise : 

may be apyrexial periods. 

FACIES. — Anamic and sallow: 'caf6-au-lait' skm. 

CARDIAC MANIFESTATIONS,— Pulse rapid. May be no abnor- 
/ mal signs and when present axe rarely marked- 
CLUBBING OF FINGERS.— May occur. , , . , , 
EMBOLIC MANIFESTATIONS.— (i) Purpura ; (2) Osier s nodes 

' {see above); (3) Transient painful swellings in joints and erythema- 
tous' areas in skin; (4) Urine— blood-cells usually present. 
Emboli in kidneys and other sites. 

BLOOD.—May be polynuclear leucocytosis : not constant. 

Duration. — ^May be one or two years or moic. Always fatal, 
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CHAPTER CXLVII. 

CHRONIC VALVULAR DISEASE. 

I. AORTIC INCOMPETENCE. 

Results from disease of aortic valves. Commoner in males, espe- 
cially strong middle-aged men. 

Causes. — 

1. CONGENITAL MALFORMATIONS.— Rare. Usually fusion 

of cusps. Subsequently, chronic endocarditis. 

2. ENDOCARDITIS. — In children and young adults. 

Morbid Anatomy. — As in rheumatic endocarditis : vegeta- 
tions. sclerosis, and occasionally calcification. Often some 
stenosis also, and mitral valve affection. 

3. SYPHILITIC AORTITIS. — Commonest cause in middle age. 

Wassermann reaction positive. 

Morbid Anatomy. — May be : (a) Aortitis involving aortic 
ring ; (b) Aneurysm. ' \ 

4. ARTERIOSCLEROSIS.— Especially in later life. 

Morbid Anatomy. — Valve surface puckered and shrunken, 
no vegetations. Stenosis unusual. Ancillary changes 
(a) Arteriosclerosis of aortic arch, whence interference, 
with coronary arteries : (b) Atheroma. 

5. RUPTURE OF A VALVE. — ^\Vith healthy valves, very rare. 

From sudden strain, not necessarily severe, on valve previously 
diseased, especially in infective endocarditis. 

Relative Incompetence. — Never from dilatation of left ventricle. 
Possibl)’’ from dilatatiofi of aortic ring in : [a) Arteriosclerosis of 
aorta with dilatation above valves (valves usually arteriosclerotic 
also) ; (6) Aneurysm above valves. 

A'o/c. — Stenosis uncommon except in cndocarditic group. 

Effect of Aortic Incompetence. — Blood regurgitates from aorta 
to left ventricle, whence : (1) Deficient blood in systemic vessels 
(i.e., ana:mia) ; (2) Overfilling of loft ventricle. 

Compbnsation. — Overfilling of left ventricle causes dilatation 
followed by hypertrophy. Hypertrophy, by increasing 
output, corrects anajmia ; dilatation corrects overfilling. 
Hence, compensation established and symptoms slight, thoug^li 
reserve power is diminished. .A 

OTHER CHANGES IN HEART.— '' 

Dilatation and liypertrophy of left auricle: associated with 
relative incompetence or disease of mitral valves. / 

Dilatation and hypertrophy of right heart : in chronic cases. 
In arteriosclerotic group : stenosis of coronary arteries, whence 
fibroid mj-ocarditis. (Coronary circulation probably affected 
also in all forms by fall of diastolic pressure.) 
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In cndocardilic group : may be ‘dynamic dilatation of arch’; 
no post-mortem changes. 

Systemic arteries : often sclerosed by high systolic pressure. 
Sisc of hcatt. — Often 20 to 40 oz. (cor bovinum). 

CARDIAC FAILURE.— May result from : (i) Failure of compen- 
satorj' mechanism ; or (2) Onset of abnormal cardiac rhythms. 
Also from : (3) Sudden occurrence of incompetence — e.g., ruptured 
valve. 

Symptoms. — May be latent. 

1. ExVRLY SYMPTO^IS. — Headache (often throbbing) ; giddiness ; 

faintness on rising or stooping ; flashes of light ; often irrita- 
bility of temper, and defective memory (due to cerebral anaemia). 
Shortness of breath. Palpitation on exertion. Pain : often 
severe ; character varies — {a) dull precordial ache, (6) sharp 
pain radiating along arms, usually left, (c) attacks of angina; 
(i) and (c) depend on changes m aorta and coronary arteries 
(see Aneurysm). Anaimia; often marked. 

2. FAILING COMPENSATION. — Shortness of breath, and dis- 

comfort. Cardiac pain. Qldcma of feet. Nocturnal attacks 
of dyspnoea, and orthopnoea. Cough : oedematous or congested 
lungs. Bad dreams, disturbed and restless sleep, very common. 
Mental symptoms common ton-ards end. 

Uncommon . — General cedema (unless auricular fibrillation). 
Hmmoptj'sis. Cyanosis. Emboli rare. 

3. SUDDEN DEATH.— Frequent. 

Physical Signs (in definite stage with hypertrophy). — 

AORTIC FACIES. — Face long, dra^\■n, tired, and amemic ; dis- 
tinctive from broad appearance in mitral disease. 

INSPECTION. — Precordial pulsation extensive and forcible : often 
also in 2nd right space. Apex beat in 6th or 7th space, often 
out^vards to axilla. (Pulsation often traceable from apex to 
large peripheral arteries. Between apex beat and sternum 
several spaces may retract during systole of ventricle.) 
PALPATION. — Apex beat forcible and heaving, except with 
dilatation, when weak and wavy. Rarely : a diastolic thrill. 
PERCUSSION. — Increase of cardiac dullness marked, especially 
downwards to the left. 

AUSCULTATION.— Characteristic : Diastolic murmur at base, con- 
ducted down sternum. 

Site or Murmur. — Often audible earliest and best to left of 
sternum, near 4th cartilage, or at mid-sternum. 

Direction of Propagation. — Down sternum, rather than 
towards apex. 

Character. — Soft, blowing, and prolonged. 

Aortic First Sound.— (i) Clear ; or more commonly : (2) 
2hort systolic murmur— *siinilar to that of aortic stenosis, but 
not proof of presence (double aortic, ‘to-and-fro’ murmur). 
In arteriosclerosis, murmur soft ; no thrill. In endocarditis, 
often rough, from vegetations ; sometimes a thrill ; may also 
be true stenosis. 
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Aortic Incompetence — ^Physical Signs, continued. 

Aortic Second Sound. — (i) Replaced by murmur ; or (2) 
Present with murmur, 

At Mitral Area. — Sounds dependent on condition of valves ; 
affections common. 

First Sound. — (i) Clear, in compensation ; (2) Systolic 

murmur, often loud, from relative mitral incompetence^ 
in dilatation, or from concomitant valve disease. 

Second Sound. — Diastolic murmur from base may be 
audible. 

Austin Flint Murmur. — Presystolic or late diastolic. 
Rumbling ; limited to apex ; variable and transient ; 
there may be slight thrill. Occurs in about half of the 
cases. Ascribed to aortic regurgitant blood pushing 
anterior mitral valve in path of auricular blood entering 
ventricle. No systolic shock or loud first sound. 

ARTERIES. — (1) Arteriosclerosis and tortuosity common. (2) 
Throbbing visible pulsation usually marked, e.g., in carotid, 
brachial, radial, retinal arteries, abdominal aorta ; may be 
extreme. On auscultating large arteries — e.g., femoral — a to- 
and-fro murmur or systolic shock is audible. 

CAPILLARY PULSATION. — Especially seen in finger-nails, lips, 
or line drawn across forehead. Occasionally in peripheral veins. 
Due to relaxation of peripheral vessels. 

PULSE, — Characteristic, 'collapsing’, Corrigan’s 'water-hammer’ 
pulse : short forcible impulse with rapid fall, due to high pulse- 
pressure. Best felt by grasping wrist and holding arm above 
head. 

Sphygmograph : High quick ascent, sharp top, rapid fall, small 
dicrotic wave. Characters of pulse due to compensatory 
dilatation of peripheral vessels, and not to regurgitation of 
blood. 

BLOOD-PRESSURE. — Systolic pressure high, 160 to iSo mm. in ‘ 
arm ; diastolic pressure low — viz., high pulse-pressure. Systolic 
pressure in lower e.xtremities may be 50 to 80 mm. higher than 
in upper. 

Radiographs. — Heart ‘boot-shaped’ from hypertrophy of left 
ventricle. 

Rupture of a Valve. — Valve previously diseased-, infective endo- 
carditis common ; also aneurysm of valve. Rupture invariably 
is due to a strain, not necessarily severe. 

S\iIPrOMS. Sudden cardiac pain, immediately followed ^'K,' 
extreme dyspnma, great general distress, and cyanosis or earti ' .1 > 
pallor. Patient may feel 'something give way in heart 
Syrnptoms most urgent at onset, and subsequently tend to improve 
with rest. 

PIiYSIC.\L SIGNS. — Sudden development of aortic diastolic 
psydiical) dilatation of heart. Pulse rapid (partly 
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Progrnosis. — Most serious of single valve lesions. Death always 
premature : gradual or often sudden. After recognition, life 
rarely exceeds lo years, but maj' be full activity. [Sec Prognosis 
IN Valvular Lesions, p. 815.) 

CARDIAC FAILURE.— Onset accelerated by : (i) Fibroid myo- 
carditis, associated with sclerosis of coronary and, other arteries. 
(2) Auricular fibrillation : is often obstinate. (3) Lesions of 
mitral valves. 

ANGINA, and also PAROXYSMAL DYSPNOiA, often lead to 
rapid death. 


II. AORTIC STENOSIS. 

Etiology. — Less definite than other valvular lesions, as are the 
symptoms. Associated mainly with advanced arterial changes 
in old men. More rarely at younger ages, occasionally wth 
rheumatic factors. Syphilis is a doubtful factor. Very rarely 
congenital. Rare lesion. Usually incompetence also present. 

Sfforbid Anatomy. — Changes may be : — 

1. Valves thick and rigid ; may be calcified and orifice minute 

Common form, especially in old men. 

2. Valves adherent at margin, with little or no thickening. Mainly 

in younger cases. 

3. Relative stenosis. Aorta greatly dilated, valves and ring 

normal. 

Left ventricle hypertrophied ; dilatation slight. 

Effects of Aortic Stenosis. — Hypertrophy of left ventricle results 
from greater resistance to outflow, often with little or no dilatation. 
During compensation, other cardiac changes slight. With cardiac 
failure, dilatation of left and right cavities and pulmonary con- 
gestion. 

Arteries : sclerosis less marked than with incompetence. 

Pulse-pressure low. — ^Diastolic relativelj’^ high, about 140 and 100. 

Outflow of blood in general less than normal, although systole is 
increased in length. 

Symptoms. — Latent, if compensated : often for years. Symptoms 
indefinite, and mainly referable to other lesions — ^i.e., aortic 
incompetence, mitral lesions, arterial changes (in old age). 

I. EARLY SYMPTOMS. — Faintness. Giddiness. Symptoms 
marked in incompetence are less definite here-— viz., headache, 
dyspnoea, palpitations, precordial pains, and angina. 

: 2. WITH DILATATION AND CARDIAC FAILURE.— Dyspnoea , 
cough, general oedema. 

' Physical Signs. — 

.INSPECTION. — Precordial pulsation not extensive. Apex bea 
displaced downwards and slightly outwards, heaving. 

PALPATION. — Thrill : maximum at aortic area, often intense. 

PERCUSSION. — ^Area of cardiac dullness not greatly increased. 
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Aortic Stenosis — Physical Signs, coutimicd. 

AUSCULTATION.— 

Aortic Area. — • . 

r. Loitd rough systolic murmur, oiten musical ; maximunvv 
at aortic cartilage ; conducted upivards into carotids, j 
2. Second sound : (a) Absent— commonly (valve sclerotic) ;'v 

(b) If present, short sound, from low blood -pressure^ 

(c) Diastolic murmur frequent, from incompetence 
('double aortic murmur*). 

Mitr,\l Area. — Aortic murmur may be audible, or murmur 
of mitral incompetence. 

PULSli. — Regular, slow, small long-drawn wave, tension hard, 

Sphygmograph : Slow rise, sustained summit, slow fall. Often 
anacrotic. Occasionally bisferiens (double wave at summit) ; 
cause unknown. 

NOTLS ON PHYSICAL SIGNS.— 

Aortic Svstolic Murmurs are common, and usually due to 
causes other than aortic stenosis, viz. — 

1. Hough or calcified valves or vegetations, without 

narrowing. 

2. Rough or atheromatous aorta, 

3- .Aneurysm or dilatation of aorta. Murmur may be 
marked, also thrill ; but usually loud second sound 
is present, and other signs. 

Hairaic murmurs in anasmia. Murmur faint, no thrill, 
no hypertrophy. 

5. Aortic incompetence. Murmur not loud, no thrill. 

In stenosis, the murmur is usually louder, rougher, and 
more musical than in other conditions. 

Aortic murmurs of any origin are often audible posteriorlyi 
.\oRTic Thrill. — Also felt in aneurj'sm, and occasionally 
slightly in roughened valves and aorta. 

The heaving forcible apex beat associated w'ith the small pulse 
contrasts with condition in incompetence. 

Diagnosis. — Characteristic, especially in old men, are ; (i) Aortic 
thrill. (2) Rough aortic systolic murmur, conducted into 
carotids, (3) Hypertrophy of left ventricle, with little dilatation, 
(.j) Pulse : slow, small, hard, long w'avc. 

No characteristic symptoms. 

.•\ortic systolic murmurs are common mtliout narrowing, and 
diagnosis of stenosis is justified only in presence of a thrill. 
Prognosis depends considerably on condition of arteries and other 
valve lesions. Is regarded as least serious valvular lesion, but 
statistic.s show that life rarclj' exceeds a few j^ears after diagnosis,. , 

III. MITRAL INCOMPETENCE. 1 

A condition in which the normal closure of the left auriculo-^ 
vfiitricular valves does not occur, thus permitting a reflux of blood' 
from ventricle to auricle. 

Etiology. Iwo forms: (i) Valvular incompetence; {2) Muscular 
intonij'.ctuice. ‘ 
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'organic* I'liniigcs in 


1. VALVUF.AIi INCU.Ml'in'HNCK.- Dnc to 

valves an»l valve ling. 

C.\rsr,. — I'.ndocariiilis, of rheutnatic origin : exceptions rare. 

MointH) .\x.\TOMV.~Tl»ickening, deformity, contraction, and 
union of valves ; often changes in and sllorlening of chorda: 
tendine.'e and jupiUary inu.sclcs. Valve ring generally 
tliichened and contr.icted ; may be cakiticd. Near ring, 
end<Kardinin often thukened, .and myoc.irdwl clianges 
(with \s» holt's luulesl |SiY l-,M)i>r MSDiTis ) 

.Vote -Mural sleiinsis in some degree is rarely absent. 

2 . MUSCl’L.Mt INt'OMl'lv rK.Vt'K. - Normal valves, functioning 

imperfectly Olihis in - 

a Dn.AT.Mitix nr l.i.i r Vi..vTi<iri i; -.As in: (i) .Aortic 
thsease ; (nl Chr.inK nephritis; (in) .Arteriosclerosis; 
(i\l .\dhei( lit Peru, mlium . (v) Fatty heart. 

b. \Vr..\KNi.ss 411 CMtiH.vf Misrii. -In: (i) .Ana'inia ; 
(ii) F'evers 


Effects of Mitral Incompetence {see also Cardiac Ixsorric- 

IK.VCY, P hl.S).-- 

I. Cn.AXC.KS IN lllK llKAUr 


a. louring vcntncnkir systole, blood regurgitates. Auricle 

dilates from incre.ased coiiteiU.s, .ind hypethol>htes from 
increased work in expulsion 

b. Left sentiicle Ihu.s receives increa.scd How from auricle. 

Hence left ventricle similarly dilates and hypotrophies, 
e. Emptying of pulinonarj* veins is impeded by ventricular 
flow* Hence right ventricle dilates and hypcttiophics. 

Later ; Kight auricle dilates and hypertrojihies. Pulmonary 
arteries and veins dilate : often become atheromatous. 

2 . COMPJiNSATION. —Dilatation and hypertrophy as above, 

proceeding simiiitaiicously and parallel willi progress of lesion, 
result in normal pcnjihcrnl circulation, often maintained for 
ye.ars: thus the lesion i.s •compensated', m.ainly by hyper- 
trophy of the two ventricles. 

Jit tnuscultn ineoniprlcncc, compensation is less complete, 
owing to we.ikness of muscle. 

3. CAUDlAt FAILI-HF: DISTURIJANCE OF COMPENSA- 

TION — Tlie balance so established may be disturbed by 
various factors ; — 

Tvrr. a ~(i) Kecurrent endocarditis : increased incomiJctcncc. 
(li) Affections of the lungs, (iii) liitercurrent diseases and 
fevers 

Tvi*t: /..—Abnormal cardiac rhythm, especially auricular 
fibrillation. 


Symptoms. — No svmptoms may occur during development of lesion 
and subsequently, if compensation cfiicicnt, except shoilness of 
breath on exeitiou. 

s T. MINOR SYMPTOMS WHILE COMPENSATION EFFICIENT. 
— Shoilness of bicath on catcWioii : invariable. Commonly : 
Palpitation ; attacks of bronchitis (from pulmonary conges- 
tion). Facies : Broad and ruddy, venules on check dilated, 
cyanotic tinge of lips and cars ; often suggestive. 
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Mitral Incompetence — Symptoms, continued. 

2. COMPENSATION FAILING.— 

Characteristic Early Symptoms. — (a) Palpitation ; feeble . 
pulse : dilatation of heart, {b) Dyspncea ; on slight effort, 
later in severe paroxysms, (c) Cough : much sputum, 
hamoptysis not common ; signs of cedema or consolidation 
at bases, (d) CErfenm (failing left ventricle). Auricular^ 
fibrillation may develop. 

1.ATER. — General venous engorgement ; often icteric tint. 
‘Sleep-starts’ and restlessness. (Edema spreads upwards to 
body (general anasarca), and to serous cavities, especially 
right hydrothorax. Unne scanty, concentrated ; albumin 
present. Liver becomes large and tender (failing right 
ventricle) . Emboli rare. 

Recovery may occur with rest and treatment. 

3. FINAL STAGE. — Great suffering. Lividity. Orthopnoea. 

Constant restlessness and insomnia. May be vomiting. 
General cedema. Abdominal discomfort from ascites and 
tender liver. Position of maximum ease : sitting in chair, 
with trunk bent forward and arms lying on a rest. 

Death. — Usually after recurrent attacks of failure. Sudden 
death rare. 

Physical Signs. — 

INSPECTION. — Apc.< beat displaced outwards, often in 6th space. 

PALPATION. — Apex beat forcible. With failure, feeble and wavy. 

PERCUSSION. — Area of cardiac dullness increased to left, and, with 
failure, to right also. 

AUSCULTATION. — Characteristic are : — 

Mitral Area. — Systolic murmur : maximum at apex : conducted 
into axilla ; soft and blowing or loud and musical ; loudest 
at onset and fades off gradually ; replaces first sound partly 
or completely. Note ; (i) Presystolic murmur common 
(steno.»is). (2) When failure occurs, soft systolic murmur is 
heard at tricuspid area ; if severe, often loud systolic only 
at all areas. 

Pulmonary Area. — Second sound accentuated. 

PULSE. — In compensation, full and regular : practically normal. 

Radiographs. — Prominerice on left upper border due to left auricle 
and above it the pulmonary artcr)-, obscuring the aortic knuckle. 

Estimation of Degree of Regurgitation.— Loud systolic murmu?* 
is little guide: occurs with: (1) Small leak (especially 'high- 
pitched * murmur) ; (2) Good muscular compensation ; (3) Large 
regurgitation. Accentuated pulmonary second sound’: evidence 
of good compensation and against great regurgitation ; 

Severe incompetence suggested by: (i) Forcible ' apex beat 
with small pulse (much reflux blood) ; (2) Great width of 
cardiac dullness. 
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Diagnosis.— Usually simple. Characteristic: (i) Apical systolic 
murmur, conducted outwards ; (j) Accentuated ])uimonar)' 

second sound ; (3) Lateral increase of cardiac dullness ; (4) Fre- 
quently, rheumatic history. Prcsystolic murmur proves oiganic 
valvular disease. 

Diagnosis (.srr Cai!ui.\c Sounds and Murmurs) from : (i) 
I'unctional murmurs (i) Kelalive valvular incompetence: 
in conditions of cardiac enlargements. 

Mitral Incompetence in Children under 12 Years.— In acute 
rheumatic fever, over half develop valvular disease, mainly 
incomjietencc Of cases of incompetence, about a third give no 
rheumatic history, but arc otherwise indistinguishable : probably 
"endocarditis may be sole rheumatic manifestation" (Garrod). 

NOTES ON MOKBID ANATOMY.- -Ture incompetence without 
stenosis not uncommon (in adults very rare). Pencaydttis 
frequently coexists in rheumatic eases (in adults rare) : prognosis 
bad. 

NOTES ON SYMPTOMS - Ketovert' from attacks of failure usually 
good Dejianit giotrlh and tnantiwn common with incomplete 
com])cnsatinn : often tleformity of thorax Slow and delayed 
development during pubeity improves prognosis. 

IV. MITRAL STENOSIS. 

Obstruction to the blood-stream resulting from changes in the left 
auriculo-vcntncular valves and ring. 

Etiology. — Due to rheumatic endocarditis in at lea.st 90 per cent. 
Rarely scarlet fc\’cr, Artcno.sclcrosis is possible rare factor. 
Congenital : no evidence. 

HEL.vnON TO ACUTE RHEU.MATIC ATTACK. — Physical 
signs of stenosis never develop during attack : stenosis is the 
result of slow sclerosis : minimum several months 

SEX. — Commoner in females, about 2 to i male. Ascribed to 
greater frequency of rheumatism and chorea. 

AGE. — Symptoms become manifest at all ages , most commonly 
in young adult females, 20 to 30 years. 

Morbid Anatomy {see also Endocarditis). — 

CHANGES IN THE VALVES. — Adhesions, thickening, con- 
traction, and calcification of mitral valves result in two types : — 

1 . Button-holi: Contraction. — Usual form in adults. General 

changes of segments and ring result in flat firm mass 
with a slit as aperture. 

2. Funnel-shapkd Stenosis. — Usual form in childhood. Cone 

formed by .'idhesion of valve edges, with little thickening. 

Aperture may admit tip of little finger : in advanced cases 
only a pencil or probe. 

OTHER CARDIAC CHANGES.— . 

1. Hypertrophy of left auricle (firm muscular walls) and right 

ventricle. Left ventricle .small. Total increase of heart, 
medium : weight 12 to lO oz. 

2. Ante-mortem thrombi in left auricle, especially appendix 

(whence emboli). 
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Mitral Stenosis, continued. 

Effects of IVIitx'al Stenosis .—Closely similar to mitral incompetence 
(q.v.), except ; (i) Sequence of affected chambers ,* (2) D^sturb•^^ 
ances of rhythm frequent. 

1. SEQUENCE OF CHAMBERS AFFECTED.— {«) Left auricle- 

hypertrophies in driving blood through stenosed orifice ; 
{b) Right ventricle hj'pertrophies and dilates. Left ventricle' 
remains small, receiving little blood. 

2. DISTURBANCES OF RHYTHM. — Myocardium is often 

affected by rheumatic process, whence frequency of auricular 
fibrillation, heart-block, and paroxysmal tachycardia. 

With Auricular Fibrillation. — Presystolic thrill and 
murmur disappear ; mid-diastolic murmur present. 
Physical signs of stenosis return with improved condition, 
viz., if fibrillation ceases. 

FAILURE OF COMPENSATION occurs from: (1) Auricular 
fibrillation (usually) ; (2} Muscular failure. 

Symptoms. — Often none for years except slight shortness of breath. 
Symptoms depend on the complications. 

FAILURE OF COMPENSATION.— 

Dvspncea ; Cough ; Palpitations and Rapid and Irregulap.., 
Heart. — 

Generally resembles mitral incompetence, but note that lungs 
and abdomen are specially affected (right ventricle failing) ; 
thus : — 

Htcmoptysis is commoner and more profuse. 

(Edema is rarel)' extreme, but ascites is more frequent. 
Enlarged tender liver with ventricular pulsation is more 
frequent. 

Physical Signs. — 

INSPECTION. — Pulsation : left spaces near sternum. Apex beat : 
not displaced outwards. 

PALPATION. — Presystolic thrill : almost pathognomonic, in 4th 
and 5th left spaces ; rough and localized. Systolic shock : at 
termination of thrill, and synchronous with apex beat. Apex 
^ heat : palpable in 3rd and 4th spaces, often forcible, but x’aries. 
PERCUSSION. — Area of cardiac dullness increased mainly to right 
of sternum. 

AUSCULTATION (sec also Cardiac Sounds and MuRjMurs). — 
Mitral Area. — (i) Presystolic murmur, to right of apex ; 
localized ; rough ; crescendo, ending sliarply in loud first 
sound. (2) First sound very clear and loud. (3) Second^ 
sound reduplicated commonly. (.{) Mid-diastolic murmur 
when stcno.sis fully developed. (5) Frequently svstohe 
murmur due to incompetence. ' , 

PuLMONARV Area, — Second sound accentuated and ofleri 
reduplicated. 

Aortic Area. — U sually unaltered. 

i RICU.SPID Area. Maj* be .systolic murmur from incompetence. 


CHRONIC VALVULAR DISEASE 


813 


COMBINED AUSCULTATION AND PALPATION. — (i) Prc- 
systolic thrill anti murmur are synchronous. {2) Sj'stolic shock, 

, loud first sound, and apex beat arc synchronous (svstole well 
timed by fniRcr on carotid arterj'). 

PULSE. — Small. Completely irregular when auricular fibrillation 
supervenes. 

VENOUS PULS.M'ION. — With failing compensation and auricular 
fibrillation, systolic regurgitation of blood occurs into : (i) Cervical 
veins ; pulsation and cnLargement. (2) Liver : enlarges and 
rarely pulsates (in sy.slolc). 

Radiographs. — 

ANTEHO-POSTERIOK POSITION -Prominence on left upper 
border from right M-ntricIe or left .iiirule and abotc it the 
pulmonary artery, obscuring atirtn knuckle Right border 
formed by left and right auntie ami in f.iihirc by right auricle 
atone 

RIGHT ANTERIOR OHl.I(.n*E POSITION Dil.-ited left auricle 
projects into retrocardiat sp.ne Harium shadow shows ccso- 
plingus comprc.ssed by ami tuning round left auricle. 

Complications. — 

1. BRONCHITIS and pulmonar\' conditions - .Mwavs serious. 

2. RECURRENT ATTACKS 01 > ENDOCARDITIS.' 

3. EMBOLISM. — Special danger in mitral stenosis, from : (a) 

Thrombi in auriclc.s ; (h) I'ragment.s detached from the vaR'es. 
less frequently. Usual sites : (i) CVir^ia/ rrssr/s, usually motor 
area, whence paralyses and aphasia (left middle cerebral arterj-). 
(ii) Spleen : pain in left side, (in) Kidney : lumbar pain, 
followed bj' li.Tmaturia. (iv) Pulmonary embolism and infarcts — 
clots from right auricle. 

4. DISTURBANCES OF RHYTHM.— Especially aunculai fibuUa- 

iton : occurs in majority of cases. 

H.EMOPTVSIS AND H/EMATEMESIS.— May give relief. 

Rarely : — 

f>. PARALYSIS OF LEFT VOCAL CORD. — Left recurrent 
larj'ngeal nerve inflametl by pressure between aortic arch and 
left pulmonary arterj*. 

Diagnosis. — Sinijilc when condition is fully developed. 

CHARACTERISTIC PHYSICAL SIGNS. — (1) Prcsystolic thrill, 
ending in sj-stolic sliock ; (2) Presj-stohe murmur, ending in 

loud sliarp first sound ; (3) Pulmonary second sound accentuated 
and often reduplicated. 

IN LATER STAGES (auricular fibrillation), may be undiagnosablc. 

PRESVSTOLIC .AIUR.MURS ALSO OCCUR IN :— 

1. Aoktic Ixco.MPETKXcn. — Austin Flint murmur. Soft mur- 

mur : thrill slight or absent. No loud first sound. 

2. Adherent Pericardium. — Mitral stenosis not infrequentlj- 

cocxi.sls, but jircsystolic murmur may occur in its absence. 

Difficulty rare, aiid of little practical importance. 

H/EMOPTYSIS and COUGH occasionally suggest tuberculosis. 
^Vs.sociation of tubeicuiosis and mitral .stenosis is verj- rare. 
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V. DISEASE OF THE TRICUSPID VALVE. 

Rare. Usually acquired. Congenital very rare. Almost invariably^ 
other valves affected, and is erddence of serious cardiac failure. 

Tricuspid Incompetence. — ^Tricuspid valves become incompetent 
with very slight increase of pressure. Two groups : — 

1. Organic, from Endocarditis. — Very rare. 

2. Relative Incompetence. — Common. Occurs with dilata- 

tion of right ventricle as sequel of : («) Lesions of mitral 
and aortic valves ; (6) Chronic obstruction of pulmonary* 
circulation, e.g., bronchitis and emphysema. 

PHYSICAL SIGNS. — Characteristic are; — 

1. Systolic Pulsation in Cervical Veins. — Jugular greatly 

dilated and pulsating. From regurgitation. 

2. Hepatic Enlargement, with Systolic Expansile Pulsa- 

tion. 

3. Systolic Murmur over Lower Sternum. — Soft ; localized, 

or less often conducted to the tight. Usually distinguish- 
able from coexistent mitral murmur. 

Other signs arc : — 

4. Pulsation to right of sternum and in epigastrium. 

5. Area of cardiac dullness increased to right. 

Venous pulse tracings show that regurgitation may occur without 
a systolic murmur. 

symptoms. — D ue to venous and pulmonary congc.stion, and to , 
the coexistent valular lesions. Cyanosis and venous engorgement ‘ 
in neck. Dyspnoea and orthopnoea marked. 

Tricuspid Stenosis. — Rare. Diagnosis unusual. Of rheumatic 
origin. Mitral stenosis almost invariably present. Occasionally 
aortic disease. Congemlal ; Rare, usually fatal at birth. 
PHYSICAL SIGNS.—Usually indefinite. May be 

r. Presystolic pulsation in cervical veins (venous tracing) and 
in liver. The most constant sign. 

2. Presystolic thrill over sternum, and systolic shock. Fihst 

sound accentuated. 

3. Presystolic or diastolic murmur over .sternum. Rarc/y present. 

4. Cardiac dullness increased to right. 

SYMPTOMS. — Cyanosis, dyspnoea, and oedema marked. Also 
enlarged liver. Symptoms of cardiac failure. 

VI. DISEASE OF THE PULMONARY VALVES. 

Pulmonarj' murmurs arc common [sec Cardiac Murmurs). The ' 
cnu.scs are various, but acquijcd valvular disease is very rare. Is the'' 
commonc.st site of congenital lesions : the malformed valves may be 
attacked later by endocarditis— foetal, acute, chronic, or infective. 

Pulmonary Stenosis. — Common congenital lesion. Valves adherent./ 
Often with patent ductus arteriosus and ventricular septum, (See 
•^^*'=‘'CTions of the Heart, p. 826.) 

I HySICAL SIGNS. — Systolic thrill and murmur in 2nd left space ; 
but signs often doubtful. 
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Pulmonary Incompetoaco,— Rarest valvular lesion. 

ETIOLOGY. — (i) ' Infective endocarditis: commonest cau.se. 

(2) Aortic aneurysm compressing pulmonary artery. (3I Con- 
. genital lesions, usually svitli stenosis. (4) Relative incompetence : 
secondary to mitral stenosis, high pulmonar\' blood-pressure, and 
dilated pulmonary arterj*. 

SYMPTOMS. — Those of infective endocarditis or cardiac lesions. 

Emboli in lungs and liromoptysis frequent. 

PHYSICAL SIGNS. — Diastolic murmur to left of sternum. 
'GRAHAM STEELL’S MURJtUR'. — Soft diastolic, maximum in 
second and third left spaces in advanced mitral stenosis, attributed 
to pulmonary incompetence. Distinguished from aortic diastolic 
by absence of aortic manifestations 
DIAGNOSIS. — DiiTicult, owing to presence of other lesions. 

VII. COMBINED VALVULAR LESIONS. 

Lesions of two or more valves may consist of : — 

1 . Two Organic Lesions. — Especially rheumatic lesions of mitral 

and aortic valves in children. 

2 . One Lesion Organic and One Relative. — Verj' common, as 

in tricu.spid incompetence with organic mitral stenosis, and mitral 
incompetence with organic aortic disease. 

Two (ypes of lesion may occur in the same valve — c.g., mitral incom- 
petence and stenosis. 

VIII. PROGNOSIS IN VALVULAR LESIONS. 
Oonoral Considerations. — 

1. Prognosis depends pre-eminently on the condHion of the myo- 

cardium. Consider ; — 

а. Has the myocardium been affected by the morbid process 

causing the valve lc.sion ? 

б. The capacity of the myocardium to neutralize the effects 

of tJic lesion, 

c. The capacity of the myocardium in relation to the 

necessities of the individual. 

d. The ctiologj’ ; (i) Arteriosclerosis and syphilis : coronary 

arteries invariably affected ; hence progressive myo- 
carditis. (ii) Rheumatism : coronary arteries escape. 

2. Is the lesion progressive or stationary ? («) If progressive, does 

rest control it ?— if it does not, prognosis obviously bad. {b) If 
stationary, prognosis depends entirely on myocardium : a lesion 
unvaried for three years only progresses under_ fresh stinmlus. 

3. In the absence of cardiac failure, investigate specially rirc effects 

of measured exercise — viz., the reserve power of the heart and 
its response to exertion. . , . ... 

4. In the presence of symptoms of cardiac failure, investigate 

specially the effects of rest — the power of the heart to 
recover and then to carry on the minimum necessary work. 
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Prognosis in Valvular Lesions— General Considerations, contimied. 

5, Consider the etiologj'', symptoms and signs, electrocardiograph ^ 
mid radiograph, from the standpoint of the myocardium. 
Thus, a normal regular pulse and apex beat undisturbed prove 
that there is little myocardial disturbance. 

EFFECTS OF MEASURED EXERCISE IN ABSENCE OF 
CARDIAC FAILURE. — If symptoms appear after exertion, 
consider : — 

1. The minimum amount of exertion producing dyspnoea or 

pain. How far can patient walk without distress ? 

2. After 'Exercise Tolerance Test’ : — 

a. Is the pulse-rate excessive ? Is there cyanosis ? 

b. Docs the rate return approximately to normal in three 

minutes ? 

3. What routine and occupation in life can the heart support 

on this evidence ? 

EFFECTS OF REST IN PRESENCE OF SYMPTOMS OF 
CARDIAC FAILURE. — Defer prognosis until effects of rest are 
available, noting : — 

1. Extent of recovery. Can myocardium support minimum 

exertion necessary for circulation, and provide any reserve 
for work. 

2. Is lesion progressive or stationary ? If no recovery occurs, 

expectation is a few months of life. 
k first attack of failure is rarely fatal. 

Special Considerations. — (i) Age ; (2) Sex ; (3) Etiology ; (4) 

Valve affected ; (5) Pregnancy. 

1. AGE. — Prognosis bad in children under 12 years. Factors : 

(a) Pericarditis common ; (fc) Affections of multiple valves ; 
(c) Lesions often progressive ; (d) Recurrent attacks of rheu- 
matism — often overlooked owing to the slight articular mani- 
festations : (c) Strain of puberty. Sudden death rare (coronaryi 
arteries healthy). 

2. SEX. — Better in females. Factors : (a) Mitral lesions commoner 

than aortic ; (b) Coronary arteries less often affected (syphilis 
and arteriosclerosis less common). 

3. ETIOLOGY. — (a) Arteriosclerosis and syphilis : affect coronary 

arteries invariably, (b) Rheumatism : coronary arteries escape 
(but myocardium often and A-V bundle occasionally affected, 
resulting later in disturbances of rhythm) ; liability to recur- 
rence based on previous attacks and family liistory. 

.}. VAL^•E AFFECTED.— > 

Aoktic Incompetence. — Prognosis depends upon : — 

a. The Condition of the Aortic Valves. — The extent of 

regurgitation is measured less by murmur than 
by vascular phenomena : (1) collapsing pulse, blood- 
pressure and pulse-pressure ; (li) Svmptoms, e.g., 
di/ziiiess. 

b. Thr Coionarv Arteries (the dominating factor). — Affec- 

tion, and also that of myocardium, varies with 



CHRONIC VALVULAR DISEASE 


817 


etiology : in order — ^syphilis, arteriosclerosis, and, 
much less, rheumatism. 

c. Myocar^'MW*.— Affection measured by: (i) Etiology. 

(ii) Symptoms : especially cardiac pain and angina ; 
also dyspnma. {iii) Physical signs : (o) Hypertrophy 
and dilatation ; (i) Failure of contractility, shown by 
pulsus altemans. (iv) Effects of exercise. 

d. Angina. — Associated with sudden death. As also 

paroxysmal dyspnoea. 

e. Lesions of Mitral Valves. — ^Accelerate cardiac failure. 

/. Attrictflar Fibrillation . — Often obstinate. Accelerates 

cardiac failure. 

g. Age . — Duration longest when onset in youth : origin being 
endocarditic, coronary circulation is free, and muscle not 
fibrotic; most favourable if mitral valves unaffected. 

Pro^osis most serious of all valve lesions May exist 
without symptoms for years, fully compensated, but 
death always premature, either gradually or often 
suddenly. After recognition, life rarely exceeds lo years, 
and if syphilitic 5 years. 

Sudden death common, especially in syphilis (40 per cent — 
Coombs), from i (i) Coronary thrombosis ; (ii) Ventricular 
fibrillation (probably). 

Aortic Stenosis. — ^Prognosis best of all valve lesions : often 
found in middle life, and compensated for years. Consider : 
(a) Condition of valve : obstruction measured by flattening 
of pulse curve. (6) Myocardium (as in aortic incompetence). 
Prognosis also depends on condition of arteries (important) 
and of other valves. 

Note . — ^The traditional good prognosis is scarcely supported 
by published statistics : age at death in observed cases 
rarely much exceeds 40. 

Mitral Incompetence. — Prognosis best with some stenosis, 
but essentially depends on condition of myocardium ; hence 
investigation of impairment is of special importance. May 
be compensated for years, with active life. 

Of physical signs : (a) Loudness of murmur is little 
guide ,' (6) Accentuation of pulmonary second sound 
measures condition of circulation in lungs. 

In aortic and myocardial disease, pain and symptoms 
often relieved at onset of mitral incompetence (apical 
systolic murmur), but prognosis not improved. 

Mitral Stenosis. — Prognosis varies with : — 

<1. Disturbances of Rhythm (auricular fibrillation, etc.). — • 
Irregularity of pulse : Note: (i) Type of irregularity : 
permanent or transient, (ii) Effect, of treatment : 
digitalis should cause marked improvement within 
a week. 

b. Venous Stasis and ' Back^esstire’ Phenomena. — ^Note: 
cough, dyspnoea, crepitations, and later engorged 
cervical veins and enlarged liver. 
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Prognosis in Valvular Lesions — ^Mitral Stenosis, coniinmd. 

c. Certain Special Conditions. — (i) Embolism : cerebral, etc. 

(ii) Hsemoptysis ; may be profuse, but never fatal. 

(iii) Pregnancy. *' 

5. PREGNANCY. — Borne worst in mitral stenosis ; inadvisable, 

but after onset of cardiac s5nnptoms improvement but rarely 
follows premature delivery ; death during parturition very rare^ 

In mitral incompetence, repeated pregnancies not infrequent. ^ 

General Conclusion. — Best prognosis results from : — 

1. MYOCARDIUM. — If response to exertion shows reserve power 

sufficient for individual’s necessary occupation. 

2. VALVE LESION. — Of rheumatic origin , if condition stationary 

during three years. 

Anaesthetics and Valvular Lesions. — Administration safe if no 
symptoms or if there is rapid recovery after exertion. Dangerous 
with pulmonary disturbances, obesity, and pulsus alternans. 

IX. CARDIAC INSUFFICIENCY AND FAILURE. 

Cardiac failure is the inability of the heart to maintain an efficient 
circulation. A valvular lesion will cause increased work to a chamber : 
the wall will hypertrophy and, if this proceeds parallel with thc.^ 
advance of the lesion, will 'compensate' it. Cardiac failure may '■* 
occur from two causes: (1) Failure of muscle, resulting from mal- 
nutrition, advance of lesion, etc. (2) Abnormal rhythms interfering 
with contractions (etiology as in Dilatation). The two main theories 
of mode of occurrence of cardiac failure described below are correlated 
to these two factors. 

Cardiac failure may be: (i) Acute', either sudden death or rapid 
failure. (2) Chronic ; slow onset and progress. 

The power of the heart is divisible into : (1) Rest force : used in 
normal circulation. (2) Reserve force ; used in exertion and emergen- 
cies. The latter is c.xhaustcd first, and hence capabilities of a heart 
can be estimated by testing amount of reserve, even previous to onset 
of symptoms of failure {see Prognosis in Valvi’lar Lesio.ns, p. 815). 

Mode of Occurrence of Cardiac Failure. — There are two main 
theories at present under discussion. 

1. THEORY OF 'BACK PRESSURE', exemplified by failing 
mitral incompetence, thus : — 

a. Left ventricle fails to expel normal volume into aorta, as 
result of: (i) Progressing valvular disease and incom- 
petence ; or (ii) Exhaustion of ventricular muscle. In 
both conditions the left heart {ventricle and auricle) over- f 
fills, dilates, and fails to various degrees. i- 

h. Pulmonary circulation becomes overfilled and the li ' 
congested owing to stagnation in left auricle, 
f. Right ventricle dilates as result of (fc), becomes overfilk 
dilates, and fails, and consequently the right auricli/* 
accumulates blood. 

d. Right auricle similarly fails, and the svstemic veins become 
engorged. 
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Note. — A similar sequence is applied to mitral stenosis, the 
failure commencing T.vith the left auricle, and passing through 
the right heart and systemic circulation before affecting the 
left ventricle. 

2. THEORY OF MUSCLE FAILURE. — The cardiac muscle 
fails (i.e., the function of 'tonicity' is lost). Such failure is 
due principally to : (n) Myocarditis : the myocardium being 

affected even by rheumatism to a greater degree than has been 
realized. (6) Abnormal rhythms introducing new factors and 
strains, especially auricular fibrillation. 

The failure of the right ventricle and heart in general is 
ascribed to : (u) Synchronous failure of both ventricles 
under abnormal rhythm ; (b) The failure of the left 
ventricle affects the systemic circulation, resulting in 
oedema, venous stasis, etc., leading to malnutrition of the 
heart. 

OBJECTIONS ADVANCED TO ‘BACK-PRESSURE* THEORY 
AND SUPPORTING MUSCLE FAILURE INCLUDE.— 

1. In slight cardiac failure, the right ventricle may be dilated 

in the absence of ‘back pressure’. 

2. All signs ascribed to ‘back pressure’ may occur in absence 

of any valvular lesion — e.g., in a paroxysm of tachycardia 
in an apparently healthy heart. 

3. Cardiac failure may occur suddenly — e.g., with auricular 

fibrillation m mitral stenosis. No evidence of ‘back 
pressure ’ or alteration in valve ; ‘ compensation ’ previously 
complete, and no cause for its sudden failure. 

COMPARISON OF THE THEORIES.— 

The ‘back-pressure’ theory considers that the chambers fail 
consecutively ; it is supported by occurrence of symptoms 
in sequence. 

The muscle-failure theory considers that the cardiac muscle 
{or at least that of the ventricles) fails simultaneously, and 
that the failure of the left ventricle is the essential factor ; 
it is supported by the occurrence of failure : («) \rithout ‘ back- 
pressure' factors; {b) without ‘back-pressure’ symptoms; 
(c) with the simultaneous occurrence of all ‘back-pressure’ 
s3^mptoms. 

The second theory is advanced especially by those who have 
most studied abnormal rhythms, and explains sudden cardiac 
failure in previously compensated hearts under influence of 
such rhythms : ventricular fibrillation being assumed in some 
cases, a condition obviously incompatible with life, however 
healthy the muscle might be. The ‘back-pressure’ theory 
especially applies to and explains certain valvular diseases 
and cases of slowly-occurring cardiac failure. 

The two methods are not mutually exclusive ; they probably 
occur not only separately but often together, especially in 
severe cardiac conditions in which muscle and valves are 
both definitely affected. 
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Cardiac Insufficiency and Failure, coniinued. 

Etiology. — 

1. ACUTE CARDIAC FAILURE.— (a) Coronary thrombosis. > 

(b) Acute infections — e.g., diphtheria, (c) Functional disturb- 
ances of rhythm — e.g., paroxysmal tachycardia, auricular 
flutter, heart-block, {d) Thrombosis or embolism of pulmonary 
artery. Note also acute pulmonary oedema, and cerebral 
embolism and haemorrhage. 

Failure (and death) may be rapid (or sudden). 

Symptoms : cardiac pain and distress ; may be paroxysmal 
dyspnoea ; pulse rapid, slow, or irregular ; unconsciousness. 

2. CHRONIC CARDIAC FAILURE. — (a) Diseases of the myo- 

cardium (q.v,). [b) Lesions of the valves, (c) Functional 

disturbances of rhythm : lesions of myocardium or valves 
usually present, (d) Conditions increasing blood-pressure : 
(i) Pulmonary circulation : chronic bronchitis, emphysema, 
fibroid lung, etc. (ii) Systemic circulation : arteriosclerosis, 
chronic nephritis, etc, (a) Thyrotoxicosis, (/) Mechanical 
interference with cardiac contractions : adherent pericardium 
(myocarditis usually coexists) ; rarely pleuritic adhesions. 


CONGESTIVE HEART FAILURE. 

Symptoms at Onset. — 

2. EARLY SViMPTOMS AT ONSET OF FAILURE.— 

a. Failure mainly of nght ventricle as in mitral incompetence 

(p. 809). 

b. Failure mainly of left ventricle as in fibroid myocarditis 

(P- 795 ). 

General Summary of Symptoms. — 

a. CARDIOVASCULAR SYSTEM. — Cardiac symptoms usually 

.slight. Palpitation uncommon. Pani ; mainly associated 
with arterial changes ; prccordial pain uncommon (for dis- 
tribution, scr .‘Xneurvsm). Pallor. Cyanosis. Giddiness. 
l''aintnc,ss. Flashes of light. 

b, RESPIRATORY SYSTEM. — (i) Dyspnoea : Shortness of breath 

early and invariable, especially on exertion ; sei’cnty increases 
to orthopnoea. (11) Congh : From pulmonary congestion, 
(lii) IJ/rmoplysis : (a) Mainly in mitral valve lesions — often 
causes relief ; (P) F'rom infarcts. Paroxysmal dyspnoea 

(‘cardiac asthma’) in fibroid and fatty myocarditis. May be 
Chcync-Stokc.s’ breathing " 

r. (liDliSlA. — Commences in feet; tends to spread upwards;' 
especially in mitral incompetence. Ascites, especially in 
mitral stenosis. 

tl. ALIMEN 1 AR\ SYSTEM. — Doss of appetite i dyspepsia andi 
nausea ; flatulence ; constipation. Vomiting : prognosis 
serious : partly a vagal reflex. Diarrhoea, from oedematous 
nnico'.a. Pain, caused by (i) gastric di-sturbance, (ii) lender 
liver. 
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e. NERVOUS SYSTEM. — Sleeplessness and restlessness, ‘night 
starts’; memory impaired ; may be delusions. Gross lesions: 
embolism (especially in mitral stenosis) ; hsemorrhage. 

/. RENAL SYSTEM. — Diminished urine ; ' high colour, specific 
gravity, and urea content ; albuminuria and casts. Results 
from (i) oedema reducing quantity, (ii) injury by stasis. Blood 
urea : may rise to loo mgm. per cent (fall on recovery). Blood 
cholesterol : loo to 150 mgm. per cent. 

g. BLOOD-PRESSURE. — No constant changes. 

Physical Signs (Cardiac). — 

PULSE. — Commonly weak, rapid, low tension. Varies greatly with 
lesion and associated conditions. In auricular fibrillation (mitral 
stenosis), complete irregularity. With myocarditis and abnormal 
rhythms, may be slow, intermittent, or grouped beats ; in aortic 
incompetence, high tension ; but in all final stages it is usually 
weak and rapid. May be gallop rhythm, 

INSPECTION. — Apex beat outside mid-clavicular line, diffuse and 
feeble. Pulsation over increased area. 

PERCUSSION. — Cardiac dullness increased, to left or right. 

AUSCULTATION. — Sounds feeble. Gallop rhythm common. 
Various murmurs : may be universal systolic : or none. 

PULSATION INCERVICAL VEINS.— Marked if rightventricle fails. 

SSorbid Anatomy. — 

HEART. — Changes depend on causal disease. 

In other organs, changes are mainly result of passive hyperiemia 
from venous congestion. 

LUNGS. — ^Principal changes (see also Passive Congestion of the 
Lungs, p. 578) : — 

1. Hypostatic Pneumonia or Engorgement — Splenization 

of Lung. — ^Posterior and basal portions of lung affected. 

Macroscopic : Solid, dark -blue surface. On section, 
resembles spleen ; on pressure, blood and fluid. 

Histology : Capillaries distended. Fluid in alveoli. 

2. Brown Induration. — From long-continued passive hyper- 

semia ; especially in mitral stenosis. 

Macroscopic : Brownish colour. Bulky (not collapsing) 
and tough. 

Histology : Dilated capillaries. Epithelial cells swollen, 
free in alveoli, contain pigment. 

In later stages, connective tissue increased ; extra- 
vasated blood ; much dark pigment (‘ cyanotic 
induration’). 

. • ' 3. Red Infarcts, — Especially in mitral stenosis. Site : lower 

lobes. 

LIVER. — Nutmeg liver.’ (See Passive Congestion of the Liver, 
p. 509.) 

■ KIDNEYS. — Passive hypersemia : large, firm, red kidneys. Cap- 
sule strips readily. Stellate vessels injected. On section, drips 
blood ; glomeruli visible. 

Later : Increased connective tissue ; vessels dilated ; atrophy 
of epithelium; blood in tubules ('cyanotic induration'). 
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Congestive Heart Failure, continued. 

Relation of Gastric and Cardiac Disturbances.— FJaiM?e«ce, etc., 
frequently occur with and aggravate cardiac conditions. Relations, 
obscure. Cause probably varies; — 

1. Weakness of right ventricle ; hence stasis in abdominal 

veins, impeded gastric circulation, secretions affected, and 
' gastric insufficiency '. Particularly in valvular lesions. 

2. Weakness of left ventricle : hence inefficient circulation, 

secretions affected, and ‘gastric insufficiency’. 

In myocardial lesions, ‘heart attacks’ are frequently associated 
with attacks of flatulence, and end abruptly on eructation 
or passage of flatus. Relation may be : [a) On cessation, 
of an abnormal rhythm, evacuation of flatus follows ; or 
(b) Evacuation of flatus relieves a mechanical pressure on 
heart, and cessation of abnormal rhythm results. Patients 
invariably adhere to latter explanation. Supported by 
onset of attacks after heavy meals or, occasionally, experi- 
mental distension of stomach. Influence of abdominal 
pressure exhibited in certain cases of ‘simple paroxysmal 
tachycardia ’ being prevented or aborted by firm abdominal 
binder. Aerophagy is a possible factor. 

X. TREATMENT OF MYOCARDIAL AND VALVULAR 

LESIONS. 

General Principles of Treatment. — / 

1. SLIGHT LESIONS AND STAGE OF COMPENSATION.— 

(a) Avoid strains — ^physical and mental ; especially, in aortic 

disease, coition, (t) ^laintain general health ; special atten- 
tion to digestive and excretory systems. 

Exercise. — Regular. Beneficial wdiile causing no distress. 

Sleep and Rest. — Ten hours in bed. 

Diet. — Ordinary moderate diet. Preferably dry diet, with 
fluid between meals, especially in myocardial lesions. 
Limit quantity of fluid (50 oz.). Tobacco : moderate. 
Alcohol : very little. 

Bowels. — Saline purge (mag. sulph. 3 jj to iv) twice weekly. 
Calomel gr. ij fortnightly (especially in myocardial lesions) . 

Drugs. — Digitalis is contra-indicated. Iron, arsenic, strych- 
nine : occasionally, as general tonic. 

Prophylaxis in Children. — ^Attend to tonsils, adenoids, teeth, 

and nose. Avoid chills. 

2. STAGE OF CONGESTIVE HEART FAILURE. 

a. Rest. — The first essential. Absolute in bed. In slig'Jfti 
failure (e.g., oedema of ankles), one to two weeks in bed\ 
often sufficient and only necessary treatment. Tendency \ 
to bedsores. f 

Posture : Decide by patient’s feelings. Recumbency gives? 
maximum rest to heart. The greater the dyspnoea the 
higher ^ shottld be the shoulders : final stages may 
necessitate sitting in chair with head and arms on a 
rest. Crossbar on rope over bed often great assistance.. 
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b. Diet. — In severe cases, fluids only; especially beef-juice, 

white of eggs *, quantity limited ; avoid starchy foods and 
milk slops. Give solid food as early as possible, fluids 
separately. 

Reduction of fluids and ‘dry diet' indicated in stout, 
flatulent, and myocardial cases. 

c. Digitalis. — I ndicated in general. The principles of digitalis 

therapy are considered at the end of this section. Quinidine 
not to be given in acute stages, or with long-standing 
auricular fibrillation. 

d. Venesection. — Indications: In: (i) arteriosclerosis wntli 

high blood-pressure ; (ix) Excessive dyspnoea and cyanosis ; 
(iii) Acute pulmonary oedema. Remove not less than 
20 oz. 

e. Bowels. — Freely opened : salines best (mag. sulph.). 

Special Symptoms. — ^Digitalis, by improving circulation, is main 
treatment of most symptoms. 

SLEEPLESSNESS AND RESTLESSNESS.— Often serious, and 
treatment essential. 

Morphia. — If symptoms severe ; especially in arteriosclerosis. 
Morphia is the most valuable drug in failure, next to digitalis, 
and should be given freely. With bronchitis, add atropine 
gr. ^0 - irrs ; sleep must not be over-long. 

Milder degrees ; Paraldehyde ; chloral hydrate, gr. v-xv, t.d.s. 
If chronic, try hot whisky. 

CEDEMA. — (i) Rest. (2) Digitalis. (3) Salines. (4) Puncture legs 
if oedema persistent ; Southey’s tubes or multiple scarification : 
many pints drain daily (perform aseptically). Ascites or hydro- 
thorax : remove if persistent. Hot packs unsatisfactory and 
weaken pulfee. 

Special Drugs. — ^Especially with diminished urine, but often 
ineffectual. Diuretin gr, Ix-xc daily; theocin sod, acetate 
gr. x-xv daily. 

Mercurial Diuretics — Most efficient drugs. Salyrgan : dose 
I c.c. as prepared diluted with 5 c.c. saline, injected intra- 
venously ; ma}' be repeated every few days if effective ; 
action increased by giving ammonium chlonde gr. xx, t.d.s. 
in capsule. Intolerance shown by haematuria or diarrhoea. 
Novurit : also effective in suppository. 

DYSPNCEA, — (i) Rest in bed and special postures. (2) Morphia, 
if restless. Examine for hydrothorax. 

COUGH. — Special treatment of little avail : due to heart condition. 

H/EMOptysis. — U sually beneficial. Sedatives if excessive. 
PALPITATION AND CARDIAC DISTRESS.— Leeches. Flying 
blisters. Flatulence may be cause. 

GASTRIC SYMPTOMS.— (i) Omit digitalis. (2) Dietetic treat- 
ment. (3) For flatulence : alkalis, peppermint, etc. (4) Vomiting 
. — serious and troublesome symptom ; ice to suck, champagne, 
soda-water. 
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Treatment of Myocardial and Valvular Lesions, continued-. 

Other Beinedies. — ^ 

CARDIAC STIMULANTS.— No drug replaces digitalis: when 
it fails, others of group likewise do so. 

Strophanthus : In acute failure, intravenous injection stro- 
phanthin gr. in normal saline ll\xx ; repeat for three/ 
doses two-hourly ; action rapid. 

Ether and Alcohol : Spt. aetheris n^xxx-lx : spt. animon. 

■ aromat. n(xxx-lx, in a little water ; rapid action ; useful 
in fainting and sudden cardiac distress. 

Caffeine Sodium Salicylate : Hypodermic injection gr. 
j-iij : action rapid. 

Caffeine Citrate : By mouth, gr, v-x t.d.s. ; inferior to 
digitalis. 

Other Drugs : No evidence in favour of caffeine, cardiazol, 
quinine. Quinidine is contra-indicated in cardiac failure, 
and must never be given with digitalis. Nitrites are for 
anginal attacks. 

OXYGEN. — Useful when cyanosis present, as with bronchitis and 
emphysema, or cardiac asthma. Administer 5 to lo minutes 
every hour. Preferably oxygen tent. ') 

IODIDES. — In arteriosclerosis and high blood-pressure. 

Digitalis — General Principles of Therapy. — 

INDICATIONS FOR ADMINISTRATION.— T/ie occurrence of / 
symptoms from cardiac muscular failure : lesion may be myo- 
cardial, valvular, or disturbance of rhythm, resulting in dilatation 
of heart. 

CONTRA-INDICATIONS. — (i) Compensated lesions and cardiac 
disease in absence of symptoms ; (2) Palpitations, tachycardia, 
arrhythmia are not indications in absence of symptoms ; (3) 
Angina pectoris ; (4) Aneurysms. With vomiting and nausea, 
useful doses are rarely practicable. 

SPECIALLY BENEFICIAL. — (i) In mitral lesions (often stenosis) 
with irregular pulse and oedema, viz., auricular fibrillation ; also 
auricular flutter. (2) All cardiac diseases with aadema. 

ACUTE CARDIAC FAILURE,— Less effective. 

AORTIC INCOiilPETENCE. — Less effective than in mitral lesions ; 
in rare cases rapid death if over-administered ; but digitalis is 
definitely indicated with oedema or auricular fibrillation. The 
objection is often advanced that digitalis prolongs diastole, and 
hence increases effect of regurgitation ; but probably occurrence . 
of sudden death is associated rather with the advanced myocaf:-'\j 
ditis which is frequently present. 

Action of Digitalis. — 

.AIAIN EFFECTS.— 

1. Heart. — Rate slowed, increased force of contraction ; 

diastole lengthened. 

2. Peripheral Arteries. — Tension raised (experimental) ; 

blood-pressure not increased clinically. 
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RESULTS AND MEASURE OF ACTION. — Circulation improved : 
hence practically treats all symptoms of failure. Specially shown 
by 

1. Urine. — Increased, often very greatly. Should commence 

in forty-eight hours. Regular measurement important. 

2. Pulse. — Slower, more regular. Expected in four to seven 

days. Occasionally irregularity remains even with marked 
general improvement. 

3. (Edema. — Diminishes. 

Ill-effects of Digitalis, indicating omission or reduction. — 

1. TOXIC. — Nausea, headache, vomiting, occasionally diarrhoea. 

2. PULSE. — 'Coupled beats': indication for immediate omission. 

May be : (a) Pulsus bigeminus ; alternate beat is an extra- 
systole; intervals alternately long and short, (b) Pulsus 
alternans ; rhythm regular ; alternate strong and weak beat ; 
serious. In both forms weak beat may not reach wrist (radial 
rate half apex beat). Other changes : extrasystoles, heart- 
block (partial or rarely complete) ; especially in myocardial 
lesions. 

Diminution of urine is a sign of inefficiency of digitalis. 

Hence, always watch the pulse and measure the urine. 

‘Cumulative action’ over-emphasized: with above precautions, 
risk of sudden ill-effects is negligible. 

Method of Administration of Digitalis. — 

1. Commence with large doses : Tincture IH.20, 30, or 40, three or four 

times daily. 

2. If no reaction in four days, increase until (a) pulse slows, or 

(i>) ill-effects appear. 

3. After seven to ten days, or previously if pulse becomes regular 

and slow (80), omit. Recommence in three to four days with 
half doses. 

Massive Dosage. — With severe cardiac failure, an initial dose of 
3 3 is good treatment, and this dose may be repeated under 
careful observation. 

Compensation Re-established. — Frequently patients benefit 
subsequently from tincture ll^v, t.d.s., over prolonged periods. 

Guy's Pill (Powdered squill, powdered digitalis, calomel, aa gr. j). 
— Especially in arteriosclerosis and oedema. 

Iodides should be added in cases of arteriosclerosis and high blood- 
pressure (pot. iodid. gr. iij-v in each dose). 

Digitalis Preparations. — ^The tincture (B.P.) is reliable. Nativelle's 
granules of digitalin often convenient ; ‘white granule’ gr. is 
equivalent of tincture 11\xxx. 

DIGOXIN.— Rapid effect. Intravenous : 0-5 to i mgm. in 1 c.c. 
solution diluted to 10 c.c. with normal saline. By mouth : 
0*25 mgm. t.d.s. 
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CHAPTER CXLVIII. 




SPECIAL PATHOLOGICAL 

OF THE HEART. 

Valves. — Usually aortic valves. From 


a.ca^ 


Aneurysm of the Valves. — Usually aortic valves. From acute 
endocarditis, simple or infective, causing softening. No symptom 
from aneurysm, but rupture common — i e., rupture of valve. 


Aneurysm of the Walls. — 

ETIOLOGY.— Local softening of walls from : (i) Syphilis or throm- 
bosis of coronary arteries. Less often ; (2) Infective and pyaemic 
conditions of endocardium and myocardium ; {3) Gumma. 

SITE. — Left ventricle near apex. Less often near interventricular 
septum. Iday attain size of heart. 

SYMPTOMS AND SIGNS. — Indefinite : bulging or expansile pulsa- 
tion of chest may occur. 

TERMINATION. — (i) Cardiac failure, from sac interfering with 
movements of heart : usual. {2) Rupture into pericardium : 
less common. {3) Pericarditis : occasionally. 

Rupture of the Heart. — Very rare. 

ETIOLOGY. — (i) Fatty or fibrous myocarditis; {2) Acute soften- 
ing from coronary thrombosis, gumma, or local suppuration — less 
frequently. Usually in elderly men. Rupture occurs during^ 
exertion, with sudden death ; rarely acute pain and dyspnoea, and 
life for a few hours. 

SITE. — Left ventricle, anterior w’all. 


New Growths and Parasites. — 

SYPHILIS. — All others rare. 

TUBERCLE and PRIMARY NEOPLASMS.— Very rare. 
SECONDARY GROWTHS. — ^Heart usually unaffected even by 
tumours of lungs and mediastinum attacking the pericardium. 
Melanotic sarcoma may invade heart. 

FLUID CYSTS, clear or sanious, are on record. 

PAR.^SITES. — Rare. Occasionally hydatid cysts, and very rarely 
cysticercus of Tania solium. 


CHAPTER CXLIK. 

CONGENITAL AFFECTIONS OF THE HEART*^ 

Many of these affections arc incompatible with life. Subjects who 
survive infancy are mainly those with lesions of the pulraonarv orifice 
i^lformations elsewhere in body often coexist. Right side of heart 
affected much more commonly than left. Males commoner than'^ 
females, hirst-born often affected. 

Htlology. {i) Fa'tal ciidocmditis’, (2) Maldevclopmcnt. The forms 
often coexi-st and are difficult to distingui.sh in valvular lesions. 
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Foetal Endocarditis. — 

SITE. — Pulmonary valves most commonly. 

MORBID ANATOMY. — Sclerosis. Valves thicken at edges, unite, 
and contract ; very smooth ; vegetations very rare, (r) Pul- 
monary valves (less often aortic) ; valves often completely 
united, forming ring with narrow orifice. {2) Mitral and tricuspid 
valves : edges fuse : chordae tendines thick and shortened : rare. 
PREVALENCE ON RIGHT SIDE ASCRIBED TO ; (i) Higher 
blood-pressure ; (2) Malformations commoner, with subsequent 
endocarditis ; (3) Toxins from placenta. 

DIAGNOSIS. — At autopsy in infants not to be confused with : 

(1) Fibrous nodules on aunculo- ventricular valves at birth 
— common. (2) Small haematomata at valve edges, especially 
mitral : probably from rupture of valvular blood-vessels, shortly 
before or after death. Both groups disappear in early infancy. 

IKfaldevelopments. — (i) General misplacement and anomalies ; 

(2) Defects of the cardiac septa; (3) Anomalies and lesions of 
the valves ; (4) Transposition of aorta and pulmonary artery ; 
(5) Patency of foetal passages ; (6) Fallot’s tetralogy ; (7) Coarc- 
tation of aorta. 

1. GENERAL MISPLACEMENTS AND ANOMALIES.— Often 

associated wth various monsters — e.g., acardia, ectopia cordis. 
Dextrocardia. — C ompatible with normal life ; usually with 
complete transposition of viscera ; rarely partial trans- 
position ; very rarely of heart only. 

2. DEFECTS OF THE CARDIAC SEPTA.— 

a. Auricular and Ventricular Septa both Absent, 

partially or completely — i.e., cor bilocttlare : single vessel 
supplies systemic and pulmonary circulation. 

b. Defects of Interauricular Septum : Especially at fora- 

men ovale. 

Varieties of Defective Foramen Ovale . — 

i. Membrane incompletely attached, leaving slit : normal 

• for two to three months : no importance. Also 

minute fenestrations. 

ii. Membrane deficient : (a) Without other defects : 

common : little importance, (p) Often with pul- 
monary stenosis and patent interventricular septum. 

c. Defects of Interventricular Septum : (i) Complete : 

cor triloculare : wth some defects of arterial trunks, (ii) 
Partial: especially pars membranacea — 'undefended space’ 
(Roger’s disease] — (the area of this is small, and deficiency 
almost always involves portions of the muscular septum). 
Defective Pars Membranacea. — (a) Without other defects : 
compatible with fair life. (P) Often with other defects : 
pulmonary stenosis, patent ductus arteriosus. 

3. ANOMALIES AND LESIONS OF THE VALVES. — Irregu- 

larities of the auriculo-ventricular valves are rare. 
a. Numerical Irregularities. — 

i. Bicuspid Semilunar Valves. — ^Not very rare. Especially 
aortic valve. One valve normal and two united. 
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Maldevelopments of the Heart— The Valves, contimted. 

Important, since combined valve is thickened, becomes 
sclerosed, and aortic regurgitation results and is fatal.-v 
Etiology doubtful, whether mal-development or endo- , 
carditis. 

ii. Supernumerary Valves. — Commonest is small fourth 
valve at pulmonary orifice. Little importance. ./ 

b. Lesions at Pulmonary Orifice. — Commonest congenital 

lesions to survive childhood, especially stenosis. 

i. ‘ Congenital Pulmonary Stenosis ’, Stenosis of the Valves . — 
Commonest surviving congenital lesion. Foetal 
endocarditis or maldevelopment causes fusion of 
valves and advanced stenosis. Usually very smooth. 
Valves may be normal, stenosis affecting region of 
infundibulum an inch or two below valves. 

Associated defects : Patent ventricular septum, 
sometimes patent foramen ovale ; pulmonary 
artery usually small and aorta dilated. Ductus 
arteriosus may be patent. 

ii. Atresia or Obliteration of Trunk of Pulmonary Artery. — 
Rarer than above. Artery contracted or obliterated 
(forming fibrous cord) for varying length. Due to 
irregular division of common arterial trunk. Usually 
other defects present. Essential for life are patent 
ductus arteriosus and either patent ventricular septum 
or patent foramen ovale. Right heart is hypertrophied ..> 
in Stenosis of Conus Arteriosus. — Not infrequent with stenosis 
at orifice. Often with patent ductus arteriosus, 
foramen ovale, or ventricular septum. 

c. Lesions at Aortic Orifice. — Rare. Stenosis and atresia 

occur. {See above, Numerical Irregularities.) 

d. Lesions of Mitral Valves. — Very rare. 

TRANSPOSITION OF AORTA AND PULMONARY ARTERY. 

— Many varieties. Associated with various defects of chambers 
and septa. Occasionally cavities arc normal. May be no 
symptoms and no murmur or hypertrophy, 

5. PATENCY OF FOETAL PASSAGES.— 

a. Foramen Ovale. — See Defects of the Cardiac Septa. 

b. Ductus Arteriosus, — Associated with stenosis at pulmonary 

orifice, deficient ventricular septum, and other defects. 

Normally closed before fourteenth day of life. 

(>. FALLOT’S TETRALOGY. 

7. COARCTATION OF AORTA. 

General Symptoms. — (May be none: physical signs only,) 

I. CTANOSIS {’morbus cteruleus', 'blue babies’). — Classical sym - 7 
ptom. Noticed at end of first week of life or later. Degree 
extreme. Generalized, or extremities only : often general 
duskiness of skin. 

Cause of Cyanosis. — Partly : (1) Deficient aeration of blood 
in lungs ; (2) Passage of unaerated blood from right heart 
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to artenal system. Probably both are factors : also 
crythrmmia and excessive hsemoglobin. The tint is brightish 
blue, combining asphyxia and congestion. 

2. DYSPNOEA. — filay be paroxysmal. Tendency to cough and 
bronchitis. 

, 3. CLUBBED FINGERS. — Often toes also. Nostrils and lips 
thickened. 

4. ERYTHRAJMIA.— Red cells 7,000,000 to 10,000,000 : also 
increased percentage of haemoglobin. 

Subjects small and weakl}'. Convulsions common. Surface tem- 
perature often low. Jlay be epistaxis and hjemoptysis. 

Congenital Pulmonary Stenosis. — 

SYMPTOMS. — As m General Symptoms Cj'anosis due to 
associated defects. Commonest cause of ' blue babies ’. 
PHYSICAL SIGNS.— 

1. Systolic inunmtr, maximum in second left space. 

2. Thrill, fine, systolic, maximum in second left space, may be 

widely transmitted, 

3. Pulmonary second sound very weak. 

4. Area of cardiac dullness increased to right. 

Note. — Thrill may be absent. Rarely pulmonary second sound 
loud : probably stenosis of conus arteriosus or pulmonaiy 
stenosis with wddely patent ductus artenosus. 

Patent Ductus Arteriosus. — 

SYMPTOMS. — llTien sole defect, no symptoms, no cyanosis, no 
clubbing. 

PHYSICAL SIGNS. — Diagnostic when defect large : — 

1. Murmur of peculiar 'rushing’ character : maximum at 3rd 

left space, and conducted outwards ; onset after clear first 
sound, but almost continuous, with sj'stolic intensification 
(due to blood flowing from aorta to pulmonary artery'-)- 

2. Pulmonary second sound ' accejituated ; often reduplicated. 
Less constant : — 

3. Thrill : sy'stolic or almost continuous ; maximum in 2nd 

left space ; if conducted towards cla-vicle (along pulmonary 
artery), is pathognomonic. 

4. Dull area to left of sternum over dilated pulmonary artery 

(Gerhardt’s ribbon-shaped area). 

5. Pulsation in 2nd left space, and palpable shock of closing 

pulmonary valves. 

RADIOGRAPHS. — ^Dilated conus arteriosus. 

Patent Interventricular Septum {Maladic de Pager ). — 

SYMPTOMS.— None unless defect large, when cyanosis present. 
May be heart-block from defect in conducting tissues. Often as 
part of Fallot's tetralogy. 

PHYSICAL SIGNS.— Harsh murmur, and may be tlirill, from 
early systole into diastole ; over mid or left sternum ; not con- 
ducted into neck or axilla ; second sound usually audible. (May 
be no signs.) 
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Congenital Affections of the Heart, continued. 

Patent Interauricular Septum. — Usually no distinguishing features. 

If large : may be systolic murmur over sternum. > 

RADIOGRAPHS.— Enlarged right auricle and ventricle. 

Fallot's Tetralogy. — 

LESIONS.— (i) Pulmonary stenosis; (2) Defect of interventriculai^ 
septum (compensatorj'. relieving high pressure in right ventricle) ; 

(3) Dextraposition of aorta — communicates with both ventricles ; 

(4) Right ventricle hypertrophied. Due to failure of bulbus 
cordis to be incorporated in right ventricle. 

SYMPTOMS.— Commonest cause of morbus caeruleus surviving 
into adult life, lesions partly mutually compensator^'. Cyanosis, 
clubbing, polycythiemia, etc 

PHYSICAL SIGNS.— S3'stolic thrill and murmur near sternum in 
left second and third .spaces. 

RADIOGRAPHS.— Distinctive ‘coeur en sabot’. Apex is lifted 
awaj' from diaphragm ; aorta increased to right ; right ventricle 
hypertrophied , concavity in region of pulmonary artery. 
ELECTROCARDIOGRAM. — Right-sided preponderance. 

Coarctation of the Aorta. — 

TYPES. — ^Thcsc arc two in number : — 

1. Infantile. — Narrowing of entire isthmus between left sub- 

clavian artery and ductus arteriosus, which is patent, and^ 
through which blood enters aorta. Is persistence of 
foutal state. Incompatible with adult life. Not further ■ 
lefcrred to. 

2. Adult. — Constriction at or usually just below insertion of 

ductus arteriosus, which is closed : is e.xtension of process 
which closes ductus arteriosus. 

SYMPTOMS. — May be none : compatible with adult life. Sym- 
ptoms from : cardiac weakness ; palpitation ; throbbing of 
arteries ; cold lower extremities Claudication rare. 

PHYSICAL SIGNS.— 

1. Anastomoses produce dilated and tortuous arteries — e.g. : 

(i) Internal mammarj' and epigastric branches of external 
iliacs in abdominal wall ; (11) Scapular branches of sub- 
clavians and aortic intercostals ; (lii) Superior intercostal 
branches of subclavians and aortic intercostals. Arteries 
visible on abdomen and along scapula:. 

2. PiiLsation absent in abdominal aorta, and fcmorals. 

3. Systolic murmur widely audible. 

.p General cardiac hypertrophy. 

5. Blood-pressure raised in arms ; absent or low in legs. 
RADIOGRAPHS.— -Notching of ribs due to enlarged intercostal / 
arteries. A.scending aorta enlarged and knuckle small. / 

DEATH, ilay occur from ; (i) Cardiac failure ; {2) Rupture of 

'■•orta ; (3) Cerebral lucmorrhagc ; (4) Infective endo- 
carditis. 
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Diagnosis. — Usually simple. Occur in children or from childhood. 
Presence of : (i) C3'anosis. (2) Systolic murmur ; maximum 
intensity and conduction not corresponding to acquired murmurs, 
(3) Erythracmia. Usually, (q) Hypertrophy of right heart. 
Determination of exact lesion difficult. 

.Duration. — Congenital pulmonary stenosis passes twelfth year oftener 
^ than any other serious defect ; rarely exceeds 25 years. 

Fallot’s tetralogy, and coarctation of aorta, may reach 40 years. 

Pure defect of ventricular septum, patency of ductus arteriosus, 
some transposition of vessels, and various minor defects, may 
pass middle age. 

Death from : (i) Cardiac failure ; (2) Complications — e.g., bronchitis, 
tuberculosis, infective endocarditis, parodoxical emboli in lung 
or brain. 

Treatment. — Hygienic. Protect against colds and over-exertion. 
Venesection " for severe dyspnoea. For cardiac failure, as in 
acquired conditions. 


CHAPTER CL. 

ANGINA PECTORIS. 

• Paroxj’smal severe cardiac pain, associated with changes n aorta 

or coronarj’ arteries. 

Etiology. — 

AGE. — Rarely under 50 years, except with syphilis. 

SEX. — Rare in females. 

OCCUPATION. — Mainly professional classes, acquainted with 
strain and worry. 

PREDISPOSING FACTORS. — (i) Sclerosis of coronary arteries ; 
(2) Syphilis, especially in cases under 40 years ; (3) Arterio- 
sclerosis. Rheumatism, specific fevers, tobacco. 

EXCITING CAUSES. — (r) Exertion; (a) Emotion; (3) Flatu- 
lence ; {4) Chill, 

Morbid Anatomy. — Causal conditions are : — 

n. SCLEROSIS OF CORONARY ARTERIES,— Characteristically 
obliterative endarteritis : predominant lesion. Orifices alone 
may be narrowed. 

‘ fc. SYPHILIS. — A oWifis above valves; aneurysm. 

CARDIAC CONDITIONS commonly associated are ancillary to : 
(i) Fibroid myocarditis ; (ii) Aoriie incompetence ; (iii) Syphilitic 
aortitis; (iv) Aortic aneurysm. May be ischremic necrosis. 

Theories of Origin. — ^Three hypotheses; Disease of (i) coronary 
arteries, {2) base of aorta, (3) cardiac muscle. 

SPASM OF CORONARY ARTERIES.— Causing interference with 
circulation, and transient ischaimia of the myocardium. 
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Angina Pectoris — Theories of Origin, continued. 

ALLBUTT’S THEORY. — ^Pain due to inflamed coats of first part of 
aorta (aortitis) : sudden death from vagal inhibition of hearty 
caused by shock of pain. 'A 

MACKENZIE ascribes pain to cardiac exhaustion and susceptible! 
nervous system. J 

The sense of constriction is probably spasm of the intercostal muscle^ 
a protective spasm over an injured organ (Mackenzie) ; pain 
similarly a protective mechanism. 

Symptoms. — Exciting stimulus invariably present. Onset usually 
during stimulus, occasionally delayed. Stimulus in same person 
often constant — e.g., exertion. 

ONSET. — Sudden ; rapidly attains maximum. Paroxysmal. 

CHARACTERISTIC SYNDROME. — {a) Severe continuous pain 
over heart : often radiating in definite area {see Distribution of 
Pain). (6) Sense of constriction : as if heart compressed in vice, 
(c) Mental anxiety, fear of death : angor animi. 

OTHER IMPORTANT SYMPTOMS. — [d) Subject never walks about ; 
always stops if walking. ’Waves aside' proffered assistance. 
Usually bends, wth hand pressed over heart ; motionless, or 
changing at intervals from one position to another, (e) Vasomotor . 
phenomena : face ashy grey ; cold sweat. (/) Breathing constrained 
by pain. 

VARIOUS AND UNUSUAL SYMPTOMS.— uncommon ; 
very rarely, transient paresis and aphasia. Pulmonary symptoms 
Paroxysmal dyspnoea (' cardiac asthma ') may occur ; rarely,"* 
acute pulmonary oedema (very fatal). Abdominal angina : 
Occasionally pain entirely abdominal ; diagnosis difficult. 

Physical Signs. — Slight. 

PULSE. — Variable ; may bo irregular ; rapidity unusual. 

HEART-SOUNDS faint. 

BLOOD-PRESSURE high. Arteriosclerosis usual. 


Distribution of Pain. — Often characteristic. 

COMMON AREA AFFECTED . — Prccordial region, left axilla, inner 
surface of left arm, two inner fingers. Pain commonly starts over 
heart and radiates thence ; rarely commences elsewhere and 
spreads to precordium. 

WIDER AREA NOT UNCOMMONLY AFFECTED. — Neck, left 
shoulder, left jaw ; occasionally right shoulder ; but right arm 
is rare. 

TENDERNESS.— Hyperaesthesia common in area of pain. MaV^ 
be numb feeling. 

AREAS^ OF CORD AFFECTED. — ^Dorsal i-d ; also cervical 7-8 : 
may involve dorsal 5-9. 


iVo/c.— Between attacks, and also in other 
tenderness often found on lightly pinching 
trapezius, pcctoralis major (Mackenzie). 


cardiac conditions,^ 
left sternomastoief. 


Duration of Attack. — A few seconds to one to two minutes. 
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Electrocardiogram.— May resemble coronary thrombosis iluriii" 
attach. Ketiiriis to normal, but nsnally cviileiKi* of myocarilitis 
Terminations. — 

I. SUDPlvN OK KAPID CESSATION. — Common ending. Often 
jiassage of flatus or urine. Patient usually cxbau.stcd for 
several days, but sometimes no such after-effects. 
UECUKUENCES. — .■\ttnc!:s may follow rapidly for one to two 
hours. Rapid cardiac f.aihtrc. 

3. SUDIIEN niC.VTlI. — .Mways feared and po.ssiblc. May occur 
in first attack, or after many ye.irs of recurrence. 

Bccurrcncc of Attaclcs. — M.ay recur for many years. In younger 
syphilitic c.ases, cessation h.as occurred 

mUd Attacks.— Substcrnal oppression or milder pains may occur. 
In persons subject thereto, such .attacks, occurring during exertion, 
may act as warning, and immediate rest may abort .severe attack. 

Prognosis. — 

I. IMMEDIATE PROGNOSIS IN .\TTACK.— Occurrence of 
sudden death is rare compared with number of attacks, but 
inav occur at anv time 

i. RliMfVri-: PROGNOSIS.— (1) Syphilitic cases under .fo years; 

treatment may effect great improvement, (n) Attacks follow- 
ing exertion, with advanced arterio.'clcrosis and high blood- 
jifcssure : prognosis most senous. (lii) Following emotion : 
less serious 

Diagnosis. ■ Severe cardiac pam occurs in . 

1 Coronary thrombosis 

j. Vasomotor angina Prolonged duration. 

3. Syjihihtu, .lortitis and aneurj'sm 

•j. Intercostal pain • due to herpes, pleurisy, neuritis, etc 
5. Effort .syndrome 

<1. (."aniiac pain rarely from other causes, e g , tohacco, rheumatic 
fever. .\lso . — 

7. .Mulommal colic, e g , gall-bkadder 
Treatment. — 

1, DURING .VTTACK. — .\myl nitrite inhaled : capsule 3 to 5 

minim.s ; may need severai. If flatulence, hot peppennint- 
w.iter and carminatives If recurrent, inj'cct moqihia gr. i 
and atropine gr. In great severity, chloroform ana:sthc.sia. 

With .signs of cardiac and respiratory f.ailurc, give stimulants, 
brandy or spiritiis .-etheris with spiritus ammoni.Ti aromaticus 
3 j, ili a little water. If cyanosis m.arkcd, oxygen. 

2. UETWJiliN ATIWCKS — Of highest importance. As in com- 

pensated cardi.ac conditions (sfc p. 822). If blood-pressure 
liigh, pot. iodide gr. x and liq. trinitrini Iiy, t.d.s. Trc.at 
fl.atuleiice and dysjicjJsia especially. 

SVIMIILITIC CASES.— Anti.sypliilitic remedies. 

Division of cardiac sensory ncn-cs is under tri.al, e.g., ccrvico- 
thoracic sympathetic (Jonncsco). 

.'53 


Mi:i> 



834 DISEASES OF THE CIRCULATORY SYSTEM 


VASOMOTOR-ANGINA 


(Cardiac Neurosis.) 

Subjects usually exhibit marked vasomotor phenomena : blm 
extremities, cold clammy hands. Also evidence of neurosis. Ons^ 
of attack probably connected with vasomotor constriction of periphery 
vessels and increased intraventricular pressure. 

Note. — The term 'pseudo-angina' is sometimes used. It is also 
employed for pains due to abdominal organic lesions. 


Pain, in type, severity, and distribution, may resemble severest angina 
major, but more often less extreme. Types are differentiated 
rather by extracardial symptoms. 


General Characteristics (cf. True Angina). — 

FEMALES commoner. 

NEUROTIC and hysterical factor present. Often weak family 
history. Occasionally : excessive tobacco ; acute infections, 
especially influenza. 

NO ORGANIC LESIONS. Blood-pressure often high. 

EXCITING STIMULI less definite : may be faintness and feeling 
of cold preceding pain. , 

ONSET less abrupt. ' Y 

DURATION may be one or more hours. 

WALKS ABOUT RESTLESSLY DURING ATTACK. GREAT I i 
MENTAL EXCITEMENT. 

NEVER FATAL. 

Diagnosis from severe angina usually possible on the above points. 


CHAPTER CLI. 

CORONARY THROMBOSIS. 


Thrombosis of the coronary artery produces sudden severe sternal 
pain with certain characteristics. 


Etiology. — 

SEX. — Males predominate. 

AGE. — Usually 6o to 70 years. 

.Associated with arteriosclerosis and high blood-pressure. 


, Morbid Anatomy. — ^Thrombosis of arteriosclerotic coronary arterie'^l^ 
Infarct develops ; pericarditis on surface. If survival lorl'^i’ 
enough, ischaimic necrosis, followed by fibrosis of heart muscl^\ 
Rarely, aneurysm or rupture of heart occurs, M 

Symptoms. Previous slight pain on exertion in sternum or arms s 
may be absent. , ' 

ONSEl OF MAIN ATTACK. — ^Sudden pain in chest (or upper 
abdomen) : may occur while at rest ; not paro.xysmal, constant 
for hours or days. 
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CONDITION DURING ATTACK. — ^Restless. Expression anxious 
and ashen ; perspires. Dyspnoea and cyanosis in some degree. 
Vomiting usual after onset. Temperature normal. Pulse rapid 
and soft : often irregular (extrasystoles, fibrillation, etc.) : all 
signs of heart disease may be absent. 

PROGRESS IN ATTACK. — Temperature ; slight rise for few days. 
Blood-pressure : steady fall. Pericardial friction may become 
audible. Latcocytosis. 

Course. — ^May be: — 

1. Immediate death. About 50 per cent. 

2. Gradual convalescence. 

Subsequently : May be years without recurrence. Usually, 
pain on exertion, shortness of breath. Tendency to 
cardiac failure remains, and many die within 3 years. 

Electrocardiogram . — 

AT ONSET. — R— T segment forms plateau in Lead I and depression 
in III ; or vice versa. 

LATER — R-T returns to normal. Large T waves, inverted in 
1 or III, but not both. Associated changes of myocarditis, 
bundle-branch block, etc. 

Diagpnosis. — Differs from angina pectoris in : (i) Onset while at rest ; 
{2) Duration ; (3) Restlessness ; {4) Dyspepsia and vomiting com- 
mon ; (5) Nitrites no effect ; (6) Pulse rapid, soft, and irregular ; 
(7) Blood-pressure falls. May simulate abdominal disease. 

Treatment. — Rest in bed four to eight weeks. Slow convalescence. 

DURING ATTACK. — Morphia relieves, in large doses. Nitrites 
contra-indicated. 


CHAPTER CLII. 

ARTERIOSCLEROSIS. 

Thickening and degeneration of the arterial coats, local or general. 

Includes various pathological and clinical types. 

Etiology. — Difficulty results from undoubted fact that several factors 
may be either the cause or result of arteriosclerosis. Consider 
the three closely associated conditions, high blood-pressure, 
arteriosclerosis, and chronic interstitial nephritis. Arteriosclerosis, 
of any origin, usually results in high blood-pressure and chronic 
nephritis : conversely, it may result from high pressure or 
chronic nephritis. Further, different factors produce different 
types of arteriosclerosis. Influence of internal secretions, e.g., 
suprarenal, is at present uncertain. Main factors resulting in 
arteriosclerosis are : — 

1. HIGH BLOOD-PRESSURE.— See p. 840. 

{Pathological types : Diffuse arteriosclerosis ; also atheroma.) 

Influence of high pressure on arteriosclerosis proved by : 
(i) Rare occurrence in pulmonary arteries ; (ii) Occurs in 
‘pulmonary arteries when pressure is high, e.g., in mitral 
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Arteriosclerosis — Etiology, continued. 

stenosis ; (iii) Frequency at points of strain, viz., arch of 
aorta, orifice of branches, \ 

i. SENILE INVOLUTION CHANGES.~In old age ' almoslN 
invariable. Sometimes at younger ages : frequently an ^ 
hereditary or familial condition. \ 

{Pathological type : Senile arteriosclerosis — viz., Mdncly?*^’ 
berg’s medial degeneration ; also is factor in atheroma.) 

3. CHRONIC NEPHRITIS.— Three groups 

a. Chronic interstitial nephritis : red granular contracted 

kidney 

b. Chronic glomerulo-nephritis : small white kidney (late stages), 

c. Arteriosclerotic kidney. (Also classifiable as Essential 

Hj^iertension under High Blood-pressure p, 840.) 
{Pathological types : Atheroma, diffuse arteriosclerosis.) 

4. CHRONIC INTOXICATIONS.—Especially lead, tobacco, and 

gout (traditional causes : doubtful as single factors.) 

{Pathological types : Atheroma, diffuse arteriosclerosis.) 

5. SYPHILIS. — Action on arteries of highest importance, but 

causes neither true atheroma nor diffuse arteriosclerosis. 

{Pathological types : Mesaortitis and aneurysm, periarteritis, 
and obliterative endarteritis.) 

Morbid Anatomy. — Types : (i) Nodular, or atheroma : (2) Diffuse ; 

(3) Senile; (4) Endarteritis; {5) Periarteritis ; (6) Sj'philitic 
(considered here for convenience). The types may be coexistent, 
r. NODULAR ARTERIOSCLEROSIS {Atheroma).— 

Vessels Affected. — ^Aorta and main branches, coronary and 
cerebral arteries. 

Factors. — High blood-pressure, liability increasing with age. 

May be hypercholesterolsemia. Syphilis is not a factor. 
Histology. — Earliest change, localized hypertrophy of 
intima. Then fatty degeneration in deeper layers of 
intima and also media, and impregnation with lime salts. 
Macroscopic Appearance. — Early : slightly raised yellow 
patches. Later: firm ‘plaques'. 

Subsequent Changes. — (a) Mass softens, forming atheromatous 
abscess ; (6) Abscess ruptures in lumen, forming athero- 
matous ulcer. 

SEQUELA! may be : (a) Thrombus forms on surface, occluding 
narrowed artery ; (b) Dissecting aneurysm. 

3. DIFFUSE ARTERIOSCLEROSIS (Jores's intimal hypertrophy, 
‘arterio-capillary fibrosis’ of Gull and Sutton, or 'diffuse h3q)er- 
plastic sclerosis’). — 

Vessels Affected, — Larger vessels tend to escape. PriA 
marily affects arterioles and smaller arteries, especially in A’ 
kidney, spleen, and brain. Radial arteries firm and If 
whipcord f 

I’ ACTORS. — Essentially the type occurring with high blood-*^ 
pressure, cardiac hypertrophy, and chronic interstitial 
nepJiritis. Age : rare under 35 years and in extreme old 
age. Syphilis is not a factor. 
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Histology. — Vessels thickened and tortuous : lumen 
diminished, hitima : thickening and hyaline degenera- 
tion (earliest change) ; later fatty degeneration. Interval 
•laslic lamina : thickened ; often splitting of several 
laminm. Media : hypertrophy. Adventitia : fibrous 
tissue increased. 

3. SENILE ARTERIOSCLEROSIS (Mtinckeberg's medial degen- 
eration or sclerosis). 

Vn.ssr.LS Affected — General distribution ; radial, tibial, 
and femoral arteries most marked ; resemble clay pipe- 
stems. Large arteries also hard and tortuous. 

Factors — Essentially a senile change. Blood-pressure about 
normal and cardiac hypertrophy not associated. Af;c : 
rare under 50 years ; increases witli age. Syphilis is not 
a factor. 

Histology — Fatty degeneration of media, and, later, calci- 
fication arc characteristic changes ; intima little affected. 
In aorta, calcareous plaques or slighter diffuse calcareous 
areas. .Atheroma usually coexists. 

Sole — Monckeberg's sclerosis, .so far as fatty degeneration 
of media, occurs also at younger ages in various debilitating 
conditions, c g., carcinoma, tuberculosis, diabetes, chronic 
infections, and cardiac lesions 

ENDARTERITIS. — Affects small vessels. In sj^ihilis and 
tuberculosis. See bcloiv. 

5. PERIARTERITIS. — Affects small vessels. In syphilis, polio- 
encephalitis, and encephalitis lethargica. 

(>. SYPHILITIC DISEASES OF ARTERIES. — Syphilis is not 
a cause of true atheroma, and only of localized arteriosclerosis. 
The morbid anatomy is dealt with here for convenience. 

Aorta. — A mcsaoititis : essential changes are in media. 
Commonest lesion of acquired syphilis found at autopsy : 
is proof of syphilis. Also occurs rarely in congenital syphi- 
lis. Spirocha-ta pallida has been found (Levaditi's method). 
Wassermann reaction always positive. 

Maeioscopic Changes. — Localized, usually near root of 
aorta Numerous depressed short linear or stellate 
scars. Rest of aorta generally normal. 

Histology. — Early : (i) Perivascular infiltration of vasa 
vasorum extending into media ; (ii) In affected areas 
of media, infiltration with plasma cells, degeneration 
of muscle cells. Later : Fibrosis of areas in media ; 
subsequent contraction produces the linear scars. 

Intima over areas may degenerate and calcify ('syphilitic 
atheroma'). Localized gummata arc extremely rare. 

Sequela. — Aortic valvular lesions. Aortic aneurysms. 

Smaller Arteries. — ^Two types : — 

i. Obliterative endarteritis. — Proliferative thickening of 
intima ; clastic lamella remains unchanged and easily 
recognized. Later, granulation tissue forms and 


838 DISEASES OF THE CIRCULATORY SYSTEM 


Arteriosclerosis — Syphilitic Diseases of Arteries, continued. 

fibroses. Thickening may entirely fill lumen, St«ir 7 ar 
changes occur in htberctilosis. Giant cells occur in\^ 
both forms : commoner with tubercle, 
ii. Periarteritis. — Particularly in arterioles of brain and ^ 
cord. Adventitia thickened and infiltrated ,* later^ 
may become hyaline and fibrotic. Thickening -or 
intiraa may coexist. Spirochecta pallida has been 
found. Condition almost specific of syphilis, and 
marked in chronic syphilitic lesions of central nervous 
system. 


Symptoms. — Characteristic syndrome of diffuse arteriosclerosis : 
Middle-aged man complains of giddiness, and slight impairment 
of memory ; arteries thickened, blood-pressure high, left ventricle 
hypertrophied, aortic second sound accentuated, mitral first 
sound roughened. Symptoms are varied, and depend on system 
mainly affected ; — 

I. CARDIAC. — Sclerosis of the coronary arteries, its sequel®, and 
ancillary conditions, provide symptoms, viz. : (o) Fibroid myo- 
carditis ; (b) Abnormal rhythms ; (c) Cardiac failure ; 

[d) Angina ; (e) Coronary thrombosis and sudden death. ^ 

Valvular lesions, especially aortic incompetence, may result. 

; CEREBRAL. — (a) Vertigo — most frequent symptom ; headache. 

(6) Progressive dementias ; all grades from deficient memory to 
dementia, (c) Cerebral h$morrhage. (d) Transient pareses 
and aphasia ; ascribed to transient spasm in narrowed arteries ; '' 
(c) Hypertensive cerebral attacks, 

. 3. RENAL. — Symptoms of chronic nephritis. Either (a) red 
granular kidney, (b) small white kidney {late stages), or (c) 
arteriosclerotic kidney. 

VARIOUS SYMPTOMS.— 

Intermittent Claudication. — No symptoms when patient is 
at rest : exertion is followed by pain and tingling in legs, 
and, when severer, by cramp, weakness, and paresis. Ascribed 
to ischmmia, blood-supply being insufficient for increased 
work (cf. Angina). Vasomotor changes common : coldness 
and congestion ; dorsal arteries of feet may be pulseless. 
Special factors : tobacco, syphilis. 

Gangrene of Extremities. — From endarteritis obliterans or 
thrombosis. 

Abdominal Arteriosclerosis.— Sclerosis of splanchnic vessels 
and subsequent spasm has been given as cause of lead colic 
and tabetic crises : possibly also cause of ' abdominal angina 
Retin/E.— ,*\rtcries thickened, glistening line of light along \ 
centre, i.e., 'silver wire arteries’; compress veins when « 
crossing, causing peripheral distension. May be flame- | 
shaped haimorrhages. / 

Diagnosis. ^Note ; (i) Thickened arteries (examine the brachial in 

addition to the smaller arteries) ; (2) High blood-pressure ; (3) 
Hypertrophy of left ventricle ; {.j) Condition of urine ; (5) Radio- 
graphs— senile type. 
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Prognosis. — Depends mainly on efficiency of heart and kidneys. 

Troatmont. — General hygienic life (see p. 822). For High Blood- 
pressure, see p. 8.\o ; also Red Gr\nular Contracted Kidney, 
p. 662. 


Sclerosis of tho Pulmonary Artery {/iyer£a’s Disease ). — Atheroma 
and sclerosis of the pulmonary artery and main branches. 
ETIOLOGY.— 

1. Secondary to high pressure due to diseases of (.i) lungs, e.g. 

chronic bronchitis and emphysema, (i>) heart, e.g., mitral 
stenosis. 

2. Syphilis. 

3. Primary non-.syphilitic ; especially in India. 

.MORBID A.VATOMy.— 

Pulmonary Artery. — Dilated, may be aneurysmal ; atheroma 
extending into main branches. 

Heart. — Right ventricle hypertrophied and dilated. 
SYMPTOMS. — Onset insidious : often long pulmonary or cardiac 
stage. 

1 . Respiratory. — Cough, dyspnma ; expectoration ; may be 

haimoptysis. Clubbing of fingers common, 

2. Cyanosis — Of face and neck, extreme. 

3. Erythrocvtosis. — ^ 5 to 10 million red colls. 

4. Radiographs. — Pulmonary artery prominent; branches in 

lung may be visible ; arc bulges on left. 

Wassermann Reaction. — ^ ilay be positive. 

TREATMENT. — (i) For crythrocytosis (see Ervthk/EMIa, p. 727). 
(2) Sj'philis. 

PROGNOSIS. — Death from cardiac failure. Duration ; few years. 

Sclerosis of Veins (PMebosclerosis). — Not uncommon in arterio- 
sclerosis and with high blood-pressure. Occurs in pulmonary 
veins in mitral stciiosi-s. Intima thickened. 


CHAPTER CLIII. 

ALTERATIONS IN BLOOD-PRESSURE. 

Variations of blood -pressure occur in many diseases, but also without 
obvious cause. 

jVofe. — Pressure rises temporarily with exercise and emotion (some- 
I times falls), and estimation should be repeated until constant. 

iFactors maintaining Arterial Pressure. — 

I I. HEART. — Strength of contraction of left ventricle. 

2. VOLUjME OF BLOOD ENTERING AORTA. 

3, CONDITION OF ARTERIES.— Especially elasticity. 

4, PERIPHF-RAL RESISTANCE.— Vasomotor tone. 

5. CONDITION OF BLOOD.— Viscosity and volume. 
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Alterations in Blood-pressure, continued. 

Normal Pressure.— It is impossible to give a figure which is normal 
for all healthy persons. The layman believes that it is loo pli^ 
the age. There is no evidence of rise between i8 and 40 years^ 
SYSTOLIC PRESSURE IN ADULTS.— Average, loo mm. HgV 
plus about two-thirds of age in years. 

DIASTOLIC PRESSURE IN ADULTS.— About two-thirds^f 
systolic : proportion lower in later life. 

High Pressure. — Over 160 mm. systolic and 90 mm. diastolic in 
adults. In children and adolescents, over 140 mm. systolic. No 
risk of haemorrhage under 170 mm. systolic. Over '130 mm. 
diastolic is serious. 

Low Pressure. — Systolic pressure under no mm. Hg. 


HIGH BLOOD-PRESSUBE. 

{Hypertension.) 

Permanent High Pressure. — Occurs in : — 

1. ESSENTIAL HYPERTENSION : HYPERPIESIA.— p. 841. 

2. HYPERTROPHY OF LEFT VENTRICLE, 

3. RENAL DISEASE. — (i) In all forms of 'contracted kidney’— 

viz,, primary small white, secondary small white (later stages), i 
arteriosclerotic, and red granular kidney ; (z) In varying less |1 
severe degree in later stage of large white kidney. Present 
temporarily in acute diffuse nephritis, kidney of pregnancy. - 
A bsent in nephrosis, and may be absent or slight in nephrotic 
stage of diffuse glomerulo-nephritis. Renal diseases undoubt- 
edly result in high pressure, though extirpation of kidney does 
not produce it. 

4. .ARTERIOSCLEROSIS, — Except in Mdnekeberg's medial 

degeneration. 

Note. — The last three factors may coexist. 

5. ENDOCRINE GLAND DISTURBANCES.— (Many obscure 

factors.) 

a. Menopause : may be transient or permanent. 

b. Suprarenal tumours and hyperplasia. (Latter may be 

secondary to pituitary lesions.) 

c. Th3rroid toxmmia. 

6 BLOOD CONDITIONS. — Increased viscosity or volume, e.g., 
cr}'throc>i:osis. 

7. INCREASED INTRACRANIAL PRESSURE.— Following cere- 

bral hmmorrhage. With oedema : ura;mia or eclampsia. 

8. OBESITY. I 

No evidence that high pressure is produced by: {a) Alcohol; (6a j 

Chronic constipation and intestinal toxaemia (hypotensic ,]■ 
common) ; (c) Infections and dental sepsis ; {d) Syphilis, t 

Transient High Pressure. — Occurs with: (i) Exercise — 5 to 10 
minutc.s ; (2) limotion — duration varies (systolic only) ; {3) Acute 
nephritis — few weeks ; {4) Onset of uVaimia and eclampsia ; 

(5) Menopause — months or years. 
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SSSENTIAX. aVPSRTENSZON. 

{Hyperpiesia.) 

This term designates a permanent high pressure not initially related 
to cardiac or vascular disturbances. Relation to renal changes 
doubtful. 

ERology. — Groups have been described as dependent on : — 

1. HEREDITY OR A CONSTITUTIONAL FACTOR.—Short-set 

.persons, short thick neck, high colour, plethoric type : energetic 
and capable ; pressure 170-200 mm., rarely higher : probably 
the only type to which hyperpiesia is properly applied. A pale 
and asthenic group is described, but renal features are usually 
prominent. 

2. RESULT OF OVER-STRESS AND EMOTION. 

3. EXCESSIVE DIET. — ^Especially protein. 

4. EXOGENOUS TOXIC FACTORS. — Lead and tobacco : usually 

accepted, but probably initially arterial. Alcohol : no proof. 

AGE. — Commonest at 45 to 60 years. In children and young adults, 
renal disturbances quickly recognizable. 

SEX. — ^Male and female equally affected. 

The condition is open to discussion both as to its existence as an 
original entity (as described by Clifford Allbutt), and its relation 
to renal lesions. Many authorities consider it identical with 
arteriosclerotic kidney, which some believe to be essentially non- 
renal (i.e., hyperpiesic) in origin, and others believe to be essentially 
renal. Coexistence is undoubted for terminal stages — ^viz., 
material at autopsy. Identity at onset is less definite, but equally 
arguable on both sides. Symptoms as described here apply to 
early stages : for progress and full course, see Arteriosclerotic 
Kidney, p. 657. 

Symptoms. — ^Headache, vertigo, fullness in the head, difficulty in 
concentration, tinnitus, dyspnoea on exertion, cardiac discomfort. 
May be epistaxis, tingling in limbs. May resemble neurasthenia. 
May be no symptoms and high pressure found accidentally. 

ARTERIES. — Often small and contracted. High pressure often 
unrecognized until tested. 

PHYSICAL SIGNS. — Depend on duration : cardiac hypertrophy 
always develops. < 

Prognosis. — Varies with many factors : (i) Age — ^more acute at 

, younger ages ; (2) Family history of cerebral hamorrhage, etc. ; 

(3) Height of pressure — serious over lao diastolic or 220 systolic; 

(4) Condition of arteries and heart — e.g., angina. Often lasts 
many years. 

Treatment. — Reduction of pressure below 170 mm. is both difficult 
and inadvisable. 

1. MENTAL AND PHYSICAL REST. — Rarely advisable to stop 

occupation permanently and completely. 

2. GENTLE EXERCISE. — Spa treatment often satisfactory. 
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Essential Hypertension — ^Treatment, continued. 

3. DIET. — Reduction in calories and moderately in protein — e.g., ^ 

40 to 50 gm. for 140-pound subject. Poultry and fish and egg ; 
once daily. No red meat. Vegetables and fruit freely. Veget- 
arian diet if overweight. Strict salt-free diet not advisable. 
No alcohol. No tobacco. 

4. FLUID, — Urine volume should be 50 to 60 oz. 

5. BOWELS. — Saline aperients. Colonic irrigation : once a week. 

6. VASODILATORS. — Nitroglycerin : tab. trinitrini gr. 1^5 t.d.s. ; 

. tab. glyceryl, trinitrat. gr. t.d.s. Sodium nitrite gr, 

ij-iv t.d.s. Potassium iodide. Many special drugs, e.g,, 
thcominal. 

BLOOD-LETTING. — Of special value in plethoric hyperpiesic type. 
May be repeated every six months : remove 10 to 25 oz. Improves 
symptoms but no obvious effect on pressure. 

LOW BLOOD-PRESSURE. 

{Hypotension.) 

Permanent Forms. — 

1. Constitutional: asthenic, hypotonic, visceroptotic, debilitated 

types. 

2. Disease of suprarenal glands (q.v.), 

3. Myocardial degeneration. 

4. Chronic anaemia. 

Temporary Forms. — Systolic pressure usually falls more than 
diastolic. 

1. Depletion of blood : haemorrhage or diarrhoea. 

2. Shock and collapse. 

Symptoms in Permanent Forms. — Vague : exhaustion, dizziness 
on stooping, insomnia. 

Treatment. — 

TEMPORARY FORJIS. — (i) Blood transfusion or saline injections ; 

' {2) Injection of adrenalin (i-iooo solution) n\5 to 15 — transient 
cffcctSi 

PERMANENT FORMS. — Symptomatic. 

CHAPTER CUV. 

ANEURYSM. 

A tumour containing blood or blood-clot and communicatin 
directly with an arterj' or with the heart. 

Classification . — 

I. TRUE ANEUR\ SM (wall formed by one or more coats of the 
nrtciy) : — 

Dilatation or Fusiform Aneurysm. — Entire circumference 
involved. 

Dissecting. — Blood extends between the coats. Rare. 
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Saccular.— Cominon type. A cavity arising from portion 
of the circumference, with aperture commonly smaller 
than greatest diameter of cavity. 

' Cirsoid. — ^Dilatation of entire artery and its branches. 

Limited to small vessels. 

I 2. FALSE ANEURYSM (communicates with an artery, but wall 
not formed by arterial coats). — Hsematoma from wound or 
rupture of artery. ' 

3. ARTERIOVENOUS ANEURYSM. — Direct communication 

between an artery and vein. 

4. VARIOUS. — Parasitic; 'traction' aneurysm. 

Sinology of True Aneurysms, — 

AGE. — Especially 30 to 45 years. A small group in elderly men. 

SEX. — ^Males 5 or 10 to female i. 

PREDISPOSING CAUSES.— 

1. Syphilis. — Syphilitic mesaortitis is predominant lesion and 

origin of aneurysms. Almost invariably present. Was- 
sermann reaction always positive. 

2. Arteriosclerosis. — A small group occurs in elderly men, 

upwards of 50 years, without syphilitic mesaortitis (usually 
negative Wassermann reaction) but udth marked atheroma. 
Strain. — Influence uncertain. Aneurysms have followed chest- 
blows. May be exciting cause of rupture of coats when 
above factors are present ; of no avail in their absence. 

Rare Causes. — Infective emboli, usually multiple, in infective 
endocarditis. Tuberculous focus in wall of artery (very rare). 
'Traction' aneurysm arising at ductus arteriosus very rare). 

NUMBER. — Usually single ; rarely two or more. 

SITE (in order of frequency). — (i) Thoracic aorta : especially 
ascending and transverse portions of arch. (2) Popliteal artery : 
of surgical importance only. (3) Abdominal aorta and iliac 
arteries. Other vessels rare. 

DEVELOPMENT OF ANEURYSM.— Intima atrophies or yields 
over area of mesaortitis, or rarely of arteriosclerosis. Pressure of 
blood (often high) extends dilatation. Gro^vth of sac is opposed 
by ; (i) Remaining tissues of ivall ; {2) Neighbouring structures ; 
(3) Formation of thrombi. Sac by pressure destroys all resisting 
tissues, especially bone; intervertebral discs often remain after 
destruction of vertebrie (possibly from avascular nature). 
Formation of Thrombi in Sac. — White thrombi deposited in 
successive layers ; may be numerous. Harden nnth time ; 
may be partial calcification ; never organization. 

ANEURYSM OF THE THORACIC AORTA. 

UXLATATXON OR FUSXFORM ANEURYSM. 

iSite. — ^Ascending arch ; occasionally entire arch. 

<]EUolOjgy. — ^Most common in elderly arteriosclerotic group. 

Symptoms. — (i) Latent — ^not uncommon; (2) Coexistent aortic 
incompetence (either from stretching or simultaneous disease of 
valves) ; (3) Angina pectoris. Erosion of bone and pressure 
effects unusual. 
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Dilatation or Fusiform Aneurysm of the Aorta, coniinucd. 

Physical Signs. — (i) Pulsation in suprasternal notch, rarely in 
1st and 2nd right spaces ; (2) Dullness over and to right of manu-\^ 
brium ; (3) Loud aoHic second sound, or diastolic murmur, con- 
ducted upwards ; (4) X rays. 

Diagnosis. — Often not made, especially in absence of X rays. ^ 

DZSSECTXNG ANEURYSlffl. 

Very rare. Intima splits at weak spot, from syphilitic mesaortitis 
or arteriosclerosis, and blood spreads between coats. Extent variable : 
may form double tube for length of thoracic aorta. Split usually in 
ascending aorta. 

Symptoms. — With large split, may be sharp pain at onset. 
SEQUELAE. — (i) Complete rupture of aorta and sudden death ; 
inevitable if blood reaches adventitia. (2) No symptoms : 
adventitia and remains of media resist blood-pressure ; forms 
‘healed dissecting aneurysm*; occasionally lined by inlima. 
Duration may be j'ears. 

Other Allied Conditions. — 

RUPTURE OF THE AORTA. — Usually complete transverse. A 
cause of sudden death. Etiology : syphilitic or arteriosclerotic, 
RUPTURE OF INTIMA ALONE.— May heal completely. 

SACCULAR ANEURYSM. 

The most common type. The aorta is in propinquity to many 
important structures, and changes its relations rapidly, aneurysms thus 
producing a complexity of serious symptoms and signs. Aneurj'sms 
at the various sites are briefly considered first. A summary of 
physical signs and symptoms follow’s. 

Consideration according to Site. — (i) Sinuses of Valsalva; 
(2) Ascending, (3) Transverse, and {4) Descending portions 
of the arch ; {5) Descending thoracic aorta. 

1. ANEURYSM OF THE SINUSES OF VALSALVA.— Not un- 

common. Usually in young syphilitics. Is a cause of sudden 
death, by perforation into pericardium, rarely into auricle or 
superior vena cava. 

Symptoms. — (a) Latent ; ip) Angina ; (c) Those of coexistent 
aortic incompetence. 

PiiYsicAi, Signs. — N one localizing (very rarely presses on 
inferior vena cava, with congestion and oedema below' 
diaphragm). 

2. ANEURYSM OF THE ASCENDING ARCH.— 

Anatomy. — Aorta arises at lower border of 3rd costal cartilage 
slightly to left of mid-line, and ascending arch terminates a' , 
upper border of and right costal cartilage close to sternum ; 
here separated from chest wall onlj' by superior mediastinum, 
and partly overlapped by right lung and pleura. Length 
about 2^ inches. 
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Origin, and Direction of Extension. — Commonly arises 
from convexity, and extends forwards, eroding ribs and 
forming external tumour in and and 3rd right space. Less 
often extends outwards on to lungs. Very rarely arises 
from concavity, extending to left of sternum. 

Predominant Feature. — Physical signs, directly due to the 
tumour. Owing to anatomical relations, both symptoms and 
pressure signs are usually slight. 

Symptoms. — {a) Pain : from slight to angina (if origin near 
valves), (i) Cough : paroxysms rarely. May be slight 
haimoptysis. 

Physical Signs. — Characteristic are : (o) Expansile pulsating 
tumour to right of sternum. (6) Accentuated aortic second 
sound, or diastolic murmur — i.e., normal second sound is 
strong evidence against aneurysm in this position, (c) 
Diastolic shock and sound over sac (important but not very 
common), (d) Systolic Ihrtll and murmur over sac. Less 
definite, (c) Dull area (in absence of tumour). (/) Heart 
may be dislocated down to left. Unusual : Dilated veins and 
oedema from pressure on deep veins ; inequality of pupils and 
pulse. Rare : Pressure on recurrent laryngeal nerve. 

De.atu. — Usually from cardiac or intercurrent disease. About 
one-third rupture, generally into right pleura, rarely external 
into pericardium or superior vena cava. 

3. ANEURYSM OF THE TRANSVERSE ARCH.— 

Anatomy. — Transverse arch commences at upper border of 2nd 
right costal cartilage, arches across 3rd dorsal vertebra, 
with apex lA inches below sternal notch, and passing to the 
left and backwards, ends at left of upper border of 4th 
dorsal vertebra. Crosses bifurcation of trachea, oesophagus, 
and thoracic duct ; is crossed by left recurrent laryngeal, vagus, 
and phrenic nerves ; below are left bronchus and pulmonary 
artery. 

Origin, and Direction of Extension. — Usually from posterior 
wall, extending backwards. Less often forwards to right of 
sternum, from anterior wall. Rarely downwards from 
concavity. Sac may include innominate or carotid, artery. 

Predominant Feature. — Symptoms, due to pressure (often 
severe even if sac small). 

Symptoms. — («) Alterations of voice. (6) Cough, ‘bovine’ 
or 'brassy': often paroxysms, (c) Dyspnoea; often 
paroxysms. Occasionally : (d) Haemoptysis, (e) Dysphagia. 

Physical Signs (often slight). — (n) Suprasternal pulsation, 
(i) Laryngeal paralysis, (c) Inequality of pupils, (d) 
Inequality of pulses, (e) Tracheal tugging. Occasionally : 
Dilated veins and oedema from pressure on veins ; dullness 
over manubrium. With aneurysms extending downwards 
and pressure on bronchus : Bronchitis ; bronchiectasis ; 
collapse of lung, etc. 

Death. — (o) Rupture, into trachea, pleura, etc. (6) Tracheal 
compression. 
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Saccular Aneurysm of the Aorta, continued. 

4, ANEURYSM OF THE DESCENDING ARCH.— Rarer than 
previous sites. \ 

Anatomy. — Descending arch commences at upper border of 4th | 
and ends at lower border of 5th dorsal vertebra. In front, fe, 
root of left lung ; to right, oesophagus ; to left, left lung and V 
pleura ; behind and to right, bodies of 4th and 5th vertebrsr ' 
Direction of Extension. — ^Mainly backwards and to left. 
Predominant Features. — Arise from : (a) Pressure on lung 
structures ', (b) Erosion of vertebr® ; (c) Erosion of ribs 
posteriorly. 

Symptoms. — Often latent until rupture occurs, (a) Pain often 
referred to abdomen ; severe after erosion of vertebras and 
pressure on roots. (6) Cough, (c) Dysphagia. Occasionally : 
(d) Transverse myelitis. 

Physical Signs. — (a) Posteriorly, in left interscapular space, 
pulsating tumour or dullness ; systolic murmur, (p) Bron- 
chitis, bronchiectasis, collapse, etc., from pressure on 
bronchus, (c) Transverse myelitis ; increased knee-jerks. 
Babinski sign, etc. 

Death. — Rupture into pleura common. 

5 ANEURYSM OF THE DESCENDING THORACIC AORTA— 
Uncommon. 

Anatomy. — From lower border of 5th dorsal vertebra to aortic 
opening in diaphragm over latib dorsal vertebra, almost in 
mid-line. Is crossed right to left by oesophagus, separating^ 
It from heart and pericardium. 

Origin, and Direction of Extension. — Usually close to dia- 
phragm. Erosion of vertebrae common. Sac often very large. 
Symptoms. — Often latent, (a) Pain ; often referred to ab&i- 
men ; severe after erosion of vertebrae and pressure 
on roots, (fe) Cough, (c) Dysphagia. Occasionally : (d) 

Transverse myelitis. 

Physical Signs. — {«) Pulmonary, (b) Oisophageal obstruc- 
tion. Rarely : (c) Pulse absent below sac. (d) Transverse 
myelitis. 

Death. — Rupture common into pleura, also into lung ; occasion- 
" ally into pericardium, oesophagus, etc. 

Physical Signs. — (1) Signs directly connected with the aneurysm; 

(2) Signs due to pressure of the sac on other structures. 

I. SIGNS DIRECTLY CONNECTED WITH THE ANEURYSM.— 
Vary witli position, thickness of wall, amount of clot, and condi- 
tion of heart. Especially marked in aneurysms of ascending^ 
arch. 

Inspection and Palpation. — (o) At site of aneurysm: (i) 
Pulsation ; characteristic if expansile, (ii) Diastolic shock 
(ascending arch), (iii) Systolic thrill, {b) Position of apex 
beat. Usually normal, but displacement occurs from : (i) ' 

• only by sacs from ascending arch. 
(11) Hypertrophy : not common : results from coexistent 
(a) aortic incompetence, or (P) arteriosclerosis. 
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Saccular Aneurysm of the Aorta — ^Pressure Signs, continued. 

with large sacs, no pulse ' in abdominal aorta and 
below. 

Fallacious effects arise from : (i) Stifi-walled sac with ' 
much clot ; expansion slight, and pulse may be normal, 
(ii) Emboli : e.g., clot from ascending arch sac may 
lodge in left subclavian artery and diminish left pulse . ^ 

Conclusion. — Inequalities of radial pulses are common, 
simple, and valuable evidence of aneurysm, but uncer- 
tain as evidence of localization. They may be absent. 

Blood-pressure. — There may be a difference of 20 to 
30 mm. between the two brachials. 

c. Inequalitv of Pupils. — Causes are : — 

i. Lower carotid pressure on one side, resulting in con- 

traction of spiral arteries in iris and enlargement of 
pupil (Wall and Walker). Usual cause. Character- 
istics : (a) Inequality slight ; often found only on 
shading. (P) Both pupils dilate on shading, (y) 
Large pupil on side of smaller carotid pulse (if 
recognizable). (S) No signs of affection of sym- 
pathetic nerve. 

ii. Involvement by sac and paralysis of sympathetic nerve 

(dilator pupillae) ; hence 3rd nerve unopposed. Rare 
cause. Characteristics : (a) Inequalitj’’ marked. 

(P) Small pupil does not dilate on shading, (y) Small 
pupil on side of smaller carotid pulse. (^) Unilateral 
pallor, or flushing of face, sweating, and signs of-^ 
sympathetic affection. 

Rote. — Irritation of nerve will cause dilatation, not 
contraction, of pupil, and phenomena wll closely 
resemble (i). 

iii. Tabes coexistent, vvith inequality of pupils. Rare. 

d. Pressure on Air Tubes and Lungs. — 

Lungs. — (i) On bronchi ; produces : (a) Bronchitis ; (P) 
Later, also dullness from collapse or retained secretion ; 
(y) Finally may be bronchiectasis, or suppuration, (ii) 
Large sac compressing lung substance : .signs of col- 
lapse. Left bronchus mostly affected ; hence physical 
signs at left base. 

Tracheal Tugging. — Rare, except in aneurysms from trans- 
verse arch ; due to pressure on bifurcation of trachea. 
Examine from behind, fingers under cricoid, head 
thrown back. Occasionally occurs in aortic incom- 
petence, tumours. '1 

Displacement of Trachea. — Less important. Draw line 
from point of thyroid cartilage to exact centre of notch. 

Pressure on a Bronchus. — Suggestive of aneurysm : (i) 

1 aroxysinal dyspnoea and cough ; (ii) Physical signs 
at one base. Cough thus produced is not ‘brassy’. 

e . 1 RESSURE ON RECURRENT Laryngeal Nerve.— Most com- 

monly left nerve, from anatomical relations ; bilateral 
very rare. Results are : (i) Laryngoscopic : Affected 
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vocal cord nearer mid- line, abductor and, later, 
adductor paralysis, (ii) Alterations ol voice : hoarse- 
ness, weakness ; rarely complete aphonia, (iii) ' Bovine' 
cough. 

Anatomy. — Recurrent laryngeal nerve supplies all muscles 
of larynx except cricothyroid (tensor of cords, supplied 
by superior laryngeal), viz. : (i) Abductors ; posterior 
crico-arytenoids. (ii) Adductors : remaining muscles, 
internal thyro-arytenoid being also tensor of cords. 
During life, tone of abductors holds cords apart. 

In lesions of recurrent laryngeal, abductors always 
affected more and earlier than adductors ; lesions are 
unilateral (adductor paralyses generally bilateral and 
functional). Three stages occur (Semon) ; — 

Stage I. — Abductor paralysis : cord assume.s more 
central ‘ cadaveric position * ; further adduction on 
phonation. Usually producing no symptoms, but 
found on examination. Hence important early sign. 
Stage 2. — Paralytic contracture of unopposed adductor 
muscles, drawing cord still nearer mid-line. Sym- 
ptoms : dyspnoea on exertion, rvith some inspira- 
tory stridor, from, narrowing of glottis. 

Stage 3. — Adductor paralysis follows. Results : (i) 
Earliest muscle usually internal thyro-arytenoid, 
loss of tensor action causing alteration in voice, 
hoarseness, weakness, (ii) Glottis cannot be 
closed : hence ‘bovine’ cough — ^viz,, long wheeze 
without initial explosion, (iii) Dysprioea increased, 
(iv) On examination : cord in mid-line, no move- 
ment on phonation. 

Vagus Spasm. — Rarely irritation of one vagus causes spasm 
of all glottic muscles, and approximation of cords by strong 
adductors. Hence asphyxia needing tracheotomy. 

Phrenic Nerve. — ^Never affected. 

Symptoms. — (i) Pain, (2) Cough: {a) Simple; (6) Paroxysmal; 
(c) 'Brassy'; (d) 'Bovine'. (3) Dyspnoea. (4) Alterations in' 
voice. (5) Haemorrhage. (6) Dysphagia. (7) Rupture. 

I. PAIN. — ^Most constant symptom; rarely absent, but very 
variable owing to the numerous causes ; may be slight, 
continuous, severe, paroxysmad. 

Causes. — 

a. Gradual dilatation of artery and stretching of nerve- 

endings — 'true aneurysmal pain'. Reflected over' 
certain areas, with hyperesthesia of skin. Nerves 
gradually atrophy, and hence this pain is absent with 
large sacs, and is most severe in early stages. Fairly 
continuous, but paroxysms also may occur : especially 
nocturnal. 

b. Erosion of bones ; irregular neuralgic pains. 

c. Pressure on intercostal nerves ; often paroxysmal. 

d. Pressure on dorsal nerve roots .-liter erosion of verte- 

brae : agonizing. 
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Saccular Aneurysm of the Aorta — Symptoms, continued. 

Distribution of Pain. — ^When caused by : — 

а. Dilatation of artery. — Reflected from arch of aorta overk 

dorsal areas i to 4 and cervical 3, 4 ; also hyper- 
(ssthesia of skin. Approximate distribution : — 

Sinuses of Valsalva : Anginal pain ; praecordium and 
left arm. 

Ascending arch : On right side ; from nipple to 
shoulder and neck, and to back of head (occipital 
headache), and sometimes inner side of right arm 
as low as ivrist ; may be frontal headache. 

Transverse arch : Pain more on left than right ; 
shoulder, back of head, left arm. 

Descending arch and aorta : Below ductus Botalli 
referred to dorsal 5, 6, 7, viz., below left breast 
and left interscapular region ; not in shoulder 
or arm. 

б. Erosion of bone. — Local pain. 

c. Pressure on intercostal nerves.^ — Pain referred to dis- , 

tribution of nerve ; no hypersesthesia of skin ; from 
lower nerves radiates round abdomen as low as 
umbilicus. 

d. Pressure on dorsal nerve roots. — Pain referred to 

distribution round abdomen. 


Conclusion. — In any case of obstinate or constantly recur- 
ring pain, to account for which no cause can be found, the , 
possibility of aneurysm should be considered. 

2. COUGH. — Very rarely absent. 

Causes. — 

a. Pressure on trachea. — Paroxysmal 'brassy' cough', often 

characteristic. 

b. Pressure on bronchi. — Resulting in bronchitis, retention 

of secretion, and occasionally bronchiectasis ; often 
paroxysmal. 

c. Pressure on large areas of lung.— Condition may simulate 

phthisis. 

Peculiarities of cough frequent.— (a) • Brassy ’ ; [b) ' Bovine ’ 
or ‘goose’ cough (recurrent laryngeal nerve) : (c) Par- 
oxysmal. 


3* DYSPhiQiA. Constant, on exertion, or paroxysmal. 
Causes. — Pressure on : — 


a. Bronchus, especially left. — Ro stridor. 

b. Trachea.— Inspiratory stridor ; often in paroxysms 

Especially in transverse arch. Frequently fatal. / 

c. Recurrent Iar5mgeal nerve.— Inspiratory stridor, 
a. Large areas of lung. 


^ VOICE. — Hoarseness, weakness, rarely 

plete aphonia {see Recurrent Lai\yngeal Nervf.). May 
be earliest symptom. ’ 
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5. HEMORRHAGE.— 

Smai-i. Quantities. — From: (i) Exposed sac 'Aveeping' into 
trachea ; (ii) Granulations in trachea ; (iii) Destruction of 
lung alveoli. May continue for months. 

Large Quantities. — Rupture into air tubes or lungs. First 
bleeding often not fatal (owing to clotting), but life subse- 
quently rarely exceeds few weeks. Rarely into oesophagus. 

6. DYSPHAGIA. — Uncommon. Most often from descending aorta. 

(Bougie must not be passed.) 

7. RUPTURE OF SAC. — Sites may be : — 

External. — Rupture unusual even' with large external 
tumour. Most to right of sternum. First external haemor- 
rhage rarely fatal owing to clotting. 

Trachea and Bronchi. — Commonest site of rupture ; usually 
left bronchus; sac erodes through. 

Pleura. — Especially descending aorta and arch. Occurs in 
about one-third of these. I^pidly fatal. 

Into Lung Substance. — ^Rarely rapidly fatal unless large air 
tubes opened. 

Rare : — 

(Esophagus. 

Pericardium. — ^From sinuses of Valsalva, lower descending 
aorta, or lower ascending arch (may dissect downwards and 
then rupture). Sudden death. 

Superior Vena Cava {see p. 854), Pulmonary Artery, 
Auricle. 

Diagnosis. — ^Tivo essential data are ; Wassermann reaction ; always 
positive in aneurysm, except rare arteriosclerotic group in elderly 
men. (a) X-ray evidence. Diagnosis from ; — 

MEDIASTINAL TUMOURS. — Often difficult. Note foUmving 
points in tumours : (i) Sexes equal, (a) Rapid cachexia. (3) 
Rapid growth of tumour. (4) Seconds.^ glands. (5) Pulsation 
not forcible ; very rarely expansOe ; outline of tumour or dullness 
irregular. (6) No diastolic shock, no thrill (may be systolic mur- 
mur). (7) Pleurisy common. (8) Pressure effects less marked, 
except on veins. (9) Recurrent laryngeal nerve not involved ; 
plmenic may be (never in aneurysm), (10) Tracheal tugging very 
rare, (ii) Irregular pyrexia common (aneurysm is ap3nrexial). 
(12) 'Red-currant jelly’ sputum in primary lung growths ; other- 
wise scanty. 

DYNAMIC PULSATION OF AORTA.— May be marked in : (1) 
Aortic incompetence. (2) Anaemia. (3) Exophthalmic goitre, 
neurasthenia, and neurotic conditions. 

SCOLIOSIS AND DEFORMITIES, displacing heart and great 
' vessels. — Difficulty rare. 

PULSATING PLEURISY.— Nowadays very rare. Expansile im- 
pulse, but diffuse and not forcible. Pyrexia. Leucocytosis. 

1. CARDIAC FAILURE AND PULMONARY AFFECTIONS.— 

Commonest cause, about 40 per cent. 

2. RUPTURE OF SAC.— In less than one-third. 
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Saccular Aneurysm of the Aorta — Termination's, continued. 

3. DYSPNCEA. — (Aneurysm is most frequent cause of extreme 

dyspnoea in adult males.) i 

4. EXHAUSTION, SEPSIS. 

Progrnosis. — , , I 

GENERAL PROGNOSIS. — Usually one to three years after 
recognition. Sudden death possible at any moment. ^ 

SITE. — ^Duration longest from high ascending arch. Short, from 
transverse arch. 

EFFECT OF TREATMENT (mainly rest). — Relieves symptoms, 
and may cause reduction of sac — ^visibly in external tumours. 

SPONTANEOUS CURE (by layers of fibrin). — Rare, but may 
prolong life five to ten years, or be discovered post mortem. 
Only in small sacculated aneurysms. 

Treatment. — Indications', (i) Reduction in number and force of 
heart-beats j (2) Promotion of clotting in sac — all methods are 
unsatisfactory. Treatment is mainly palliative. 

GENERAL PRINCIPLES:— 

1. Rest. — Absolute. 

2. Diet. — ^Fluids moderately restricted ; light or milk food diet. 

3. Bowels. — Regular action. 

4. Potassium Iodide. — Gr. x, t.d.s. Relieves pain : action.^, 

probably on syphilitic mesaortitis. 

Result . — If maintained for weeks or months, pain and symptoms 
are ameliorated. An external sac is often visibly smaller. 
Improvement temporary. 

TUFNELL’S TREATMENT.— (1) Rest. (2) Restricted fluid and-^ 
protein diet : 8 oz. fluid and 10 oz. solid food : for several 
months. Too severe, and unsupported by results. 

SYMPTOMATIC TREATMENT.— 

External Tumour. — Ice-bag. 

Dvspncea and Cyanosis. — Venesection. For urgent dyspnoea, 
tracheotomy, efficient in rare cases of bilateral abductor 
paralysis ; if from pressure, rarely possible to get tube below 
obstruction. 

Cough. — Inhalations (tinct. benzoin, co.). Linctus heroin 
(gr. 5V to ■£^)- 

Pain. — Ice-bag. Often needs morphia. 

High Blood-pressure. — ^Nitrites. Venesection. 

Syphilitic Treatment. — In young syphilitic patients, usual 
treatment. Salvarsan and similar preparations are not 
contra-indicated . 

SPECIAL METHODS EMPLOYED TO INDUCE CLOTTING INy 
SAC (mentioned for completeness only). — | 

Calcium Lactate. — Gr. xx daily for four days ; omit one week & 
and repeat. No evidence of action. V 

Gelatin. — Subcutaneous injection, i per cent solution, 10 02. f' 
repeat every tnree to four days for t 8 to 20 injections. Negajf 
lived by difficulty of sterilization and frequency of tetanus. 

Introduction of Wire into Sac, Combined Wire and 
Electrolysis, Scratching Sac by Needle, and similar 
procedures, are dangerous. 
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ANEURYSK OF THE ABDOMINAL AORTA. 

/Site of Origin. — ^Usually close to diaphragm; cceliac axis often 

J involved. 

Direction of Extension. — From anterior "wall forwards into epigas- 
trium, towards the left. Occasionally backwards, eroding 
vertebrae. 

Symptoms. — Pain, often intense ; radiates round sides, or in back,. 
There may be gastric S3rmptoms. After erosion of vertebrae, 
compression myelitis. 

Physical Signs. — 

INSPECTION. — Epigastric pulsation (rarely projecting tumour). 

palpation. — Definite tumour with expansile pulsation (only 
physical sign justifying diagnosis). Occasionally movable. 

Often systolic murmur ; may be audible at back. Sometimes 
thrill. Distal pulse usually small; may be absent. 

Diagnosis. — Uncommon. Is frequently diagnosed erroneously. 

'/ ' Distinction by (a) physical signs (especially palpation), (b) X rays, 

(fi) Wassermann reaction, from : — 

1. PULSATING AORTA — e.g., in anaemia, neurasthenia, and 

neurotic conditions. 

2. TUMOURS — e.g., of pancreas — lifted by aortic pulsation. In * 

these : (a) Pulsation not forcible ; (6) Not expansile ; (c) In 
knee-elbow position tumour loses pulsation. 

Prognosis and Method of Termination. — Prognosis bad. 
Termination by; — 

r. RUPTURE. — Usual termination. Into : (a) Pleura : (b) Peri- 
toneum ; less commonly — (c) Retroperitoneal tissues (simulat- . 
ing 'acute abdomen’) ; (d) Duodenum. 

Occasionally : — 

2. EMBOLI into superior mesenteric artery ('acute intestinal 

obstruction’) ; also other branches. 

Rarely : — 

3. COMPLETE CLOT IN SAC. 

. 4. PARAPLEGIA. 

! Treatment . — See Thoracic Aorta, p, 852. Compression has been 
tried by hand, for repeated periods, under an®sthesia; some 
evidence of improvement ; risk of damaging sac considerable. 

Aneurysm of Branches of the Abdominal Aorta. — (i) Cceliac 
axis : often involved in aneurysm of aorta. (2) Superior mesen- 
teric artery: emboli may cause 'infarction' ('acute intestinal 
obstruction’). Rarely: splenic arterj', hepatic artery, renal 
artery. 



854 DISEASES OF THE CIRCULATORY SYSTEM 


ARTERIOVENOUS ANEURYSM. 

Two Types. — (i) Varicose aneurysm: 'false’ aneurysm between. 

and vein, ^2) A^neurysmal varix: direct communication,! 

Three Characteristic Signs. — (i) Veins distended. (2) Intens^ 
thrill : maximum at site, but propagated along vessels, (3) 
continuous murmur, with systolic increase : similarly conducts 
often to a distance. 

Varieties. — 

1, INTERNAL ARTERIOVENOUS ANEURYSM, — From rupture 

of aortic aneurysms. 

Ascending Aorta into Superior Vena Cava, — ^Very rare. 
Symptoms : (i) At moment of rupture, sudden pain, 

dyspnoea, and shock ; (2) Murmur as above ; followed by 
(3) Congestion and cyanosis of upper half of body in few 
hours. 

Ascending Aorta into Pulmonary Artery. — More fre- 
quent. Symptoms as above : congestion less marked. 

Abdominal Aorta into Inferior Vena Cava. — Very rare. 
Symptoms as above : congestion of lower half of body^ 

2. EXTERNAL ARTERIOVENOUS ANEURYSM.— PeripherkVi 

vessels. From wounds. Signs as above : varicose veins and 
distension of limbs often extreme, occasionally absent. 


CHAPTER CLV. 




THROMBOSIS. EMBOLISM. PHLEBITIS. 
PERIARTERITIS NODOSA. 


Definitions. — 

THRO^IBOSIS. — ^The formation of a solid mass or plug in the 
living heart or vessel from constituents of the blood (Welch). 

EMBOLISM. — ^Thc obstruction of a vessel by the impaction in its 
lumen of a clot or foreign matter carried to it by the circulation. 

PHLEBITIS. — Pathological changes in the internal and other coats 
of a vein. 

INFARCT. — Changes in tissues of which the customary blood- 
supply has been obstructed. 

^lode of occurrence of thrombosis and embolism is of great com- 
plexity and much disputed Factors are probably numerous, and-. 
vary_ in different conditions. This chapter does not refer to : (a) | 
Cardiac thrombi and resulting embolism ; (6) Thrombosis secondary J 
to gross sepsis (suppuration) ; (c) Emboli of fat or parasites ; (d)/ 
Coronarj’ thrombosis {see p. S34). Thrombosis and phlebitis will brf' 
considered together, as thrombo-phlebitis : the chapter deals with t}ie\ 
occurrence of nonsuppurative thrombo-phlebitis and resulting embolism. 

Noth. — ^Ihrombosis in varicose veins injected for treatment practi- 
cally never results in pulmonary thrombosis : fact attributable to 
blood flowing distally and clot produced extending in same direction. 
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Etiology. — 

. VARIETIES IN RELATION TO CAUSE.— 

1. Idiopathic recurrent thrombo-phlebitis. Thrombo-phlebitis 

migrans. 

2. Simple (traumatic) thrombo-phlebitis. 

3. Post-operative pulmonary embolism ; and associated post- 

operative lesions. 

4. Occurring as sequel to typhoid fever, influenza, and other 

debilitating conditions. 

5. Puerperal thrombosis : phlegmasia alba dolens. 

6. Gout. 

SITE OF THROMBO-PHLEBITIS. — May occur in any site, but 
most common in left lower extremity. 

GENERAL FACTORS INFLUENCING THROMBOSIS.— 

1. Altered Conditions of the Blood. — Coagulability in- 

creased in certain anaemias, increased platelets, altered 
concentration of blood, etc. 

2. Disturbances of the Circulation. — Slowing of the current 

(stasis) : low blood-pressure. Stasis of itself does not 
lead to thrombosis if other factors are normal. Note : 
(a) Recumbency — e.g., rest cures — does not produce 
thrombosis ; (6) In typhoid, thrombosis is more common 
in convalescent period. • 

3. Lesions of the Vessel Wall, 

. Idiopathic Becurrent Thrombo-phlebitis. — 
CHARACTERISTICS.— 

1. Hereditary factor marked. 

2. Both sexes affected. Usually commences at middle age. 

3. No vascular disease. Blood-pressure low. 

4. Superficial vessels of lower limb most commonly attacked, 

but not confined to these : may be multiple. 

5. Recurs without obvious cause : often over many years. 

6. ‘Pulmonary embolism' not uncommon termination. Re- 

covery may follow one or even more attacks. 

Note. — Some instances recorded as 'pulmonary embolism' are 
believed (especially by French authorities) to be thrombosis of 
pulmonary artery or of pulmonary vein. Sudden death also occurs 
from cerebral embolism and cerebral thrombosis. 

Condition is definite proof of an hereditary ‘thrombotic diathesis'. 

Simple (Traumatic) Thrombo-phlebitis. — ^Thrombosis usually of 
. lower extremity. May foUow trauma, but often no recognizable 
cause : blood-pressure generally low, and arteries not thickened. 
Great tendency to recurrence even in simplest forms. Common 
condition. 

Post-operative Pulmonary Embolism, and associated lesions. — 
Not uncommon. Fatal occurrence : i in rooo operations. Lesser 
grades at least 10 times as frequent. Relation to post-operative 
massive collapse of lungs and pneumonia uncertain. Causation 
much disputed. Note : (i) Higher incidence after certain 

operations, e.g., on pelvic viscera and gall-bladder. May occur 
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Post-operative Pulmonary Embolism, contimted. 

after minor operations, e.g., simple laparotomy, hernia.. (2! 
Post-operative thrombosis does not always occur in vicinity of‘^ 
wound, e.g., thrombosis of left leg occurs with operation on j 
right side. Factors, and questions in dispute, include : — . ' 

1. SEPSIS. — Against influence: {a) Majority of instances occur^ 

with no evidence of sepsis — though case-incidence is higher 
with suppuration ; (6) No obvious origin of clot in region of 
wound (generally but not universally agreed) . In favour : 

(a) Influence of suppuration so definite — e.g., lateral sinus 
thrombosis — that a mild sepsis may bo supposed ; (6) Clots 
traced to wound (very rare). 

2. STASIS. — Attributed to immobility after operations and to debili- 

tating conditions {see Etiology). Accepted as contributory 
factor : early exercise after operations of doubtful benefit. 

3. INJURY TO VESSELS DURING OPERATION.— Attributed 

to : (a) Direct injury, e.g., large uterine veins ; (6) Strained 
positions during operation Note : Embolism is rare after 
operations involving large veins in neck. 

4. BLOOD-PLATELETS. — ^Number rises after operations, or 

labour, reaching maximum about tenth day (when embo'ii^m_ 
is commonest) : similar rise during convalescence after 
longed fevers (Howel Evans). } 

5. PRIMARY PULMONARY THROMBOSIS, and question t 
■ site of formation of clot. — ^Suggested that apparent pulmonm 

embolism is often thrombosis, on following grounds : (i 
Original site of a clot is rarely found ; (b) Gall-bladder and 
some other common operative sites drain into portal and not 
systemic circulation ; (c) Cerebral emboli cause some post- 
operative deaths — origin suggested from pulmonary veins ; 

(d) Thrombi stated to be found in pulmonary arteries. 

Note. — Similar view suggested for idiopathic recurrent 
thrombo-phlebitis. If correct, factors of sepsis and injury 
are negligible. Some cases are certainly emboli. With 
regard to cerebral emboli, other theories are : (a) They 
pass through foramen ovale from right heart — i.e., para- 
doxical emboli (occurrence rare) ; (ft) They form in diseased 
hearts — improbable. 

In discussions on this subject, little attention has been paid 
to pre-operative, constitutional, and hereditary factors. 
Sequel to Typhoid Fever. — See p, 10. 

Gout, — Thrombo-phlebitis may occur in course of acute gout. Manyv 
independent cases formerly erroneously attributed to gout. j 

FEMORAL VEIN THROMBOSIS. 

Symptoms. — Symptoms of thrombosis are illustrated by occurrence | 
in veins of lower extremity, especially femoral and saphena \ 
veins. Symptoms depend on {a) formation of tlirombus, (ft) 
effect on blood-supply. 

• Chilly sensations or definite rigor. Temperature 99° to 
101 or 102° F. Alay precede local symptoms. 
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PAIN. — In afEected vessels. In femoral thrombo^s, commences in 
calf. Onset rapid or sudden. Degree varies : may be severe. 

THROMBOSED VESSEL TENDER. — ^If superfcial, it may be 
palpable as firm cord. May be red line on sbin. 

(EDEMA. — Commences usually in calf : spreads up or down. Often 
very tense. Pitting slight. 

Extremity may be pale and cold, or red and hot. 

Symptoms may be very slight when occurring in course of illness, 
and in debilitated subjects. 

Coarse. — ^Acute symptoms usually subside after a week. May extend 
to iliac vein : or to inferior vena cava (both legs become swollen 
and oedematous). 

Sequels. — 

1. EMBOLISM. 

2. RECURRENCE. — Often occurs even with prolonged rest: 

especially in ‘traumatic’ and ‘idiopathic’ fonns. No period 
appears sufficient to prevent it ; advisable to warn relations. 
Watch for rise of temperature and rigors. 

3. LOCAL EFFECTS. — ^May persist for months or years : heavi- 

. ness, oedema after exertion ; impaired circulation : muscles 

may atrophy. Pain may be severe, or sciatica. Gangrene : 
only if arteries also involved. 

Treatment. — 

REST. — Complete for at least four and preferably six weeks (for 
prevention of embolism). Limb elevated, slightly flexed at knee, 
on inclined plane , Avrapped in cotton-wool ; preferably immobil- 
ized Avith splint, alternatively by sandbags. Belladonna ointment 
may be applied. 

PAIN. — Morphia for feiv days, if scA'ere 

DIET. — Ordinary but light diet. 

DRUGS. — Useless. Withholding calcium and administering citrates 
useless but harmless. 

ACTIVE TREATMENT.— None until : (i) Six Aveeks ; (2) Tem- 
perature normal four Aveeks ; (3) No tenderness ; (4) (Edema 

diminishing. Commence superficial rubbing, progress to massage. 
No electrical treatment 

SPA. — Bagnolles de I’Orne specializes in after-treutment. 


THBOMBO -ANGIITIS OBLITEBANS. 

(Btieyger’s Disease.) 


>. An inflammatory hypertrophy of the coats of afteries Md veins, 
\ folloAved by thrombosis resulting in partial or complete obstruction 
' of the circulation. 


. Etiology.— Mainly in male Hebrews over 40 years. Tobacco is 
most important factor. Syphilis doubtful. 

Site.— Especially in loAver extremities, but no vessel immune. 
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Thrombo-Angiitis Obliterans, continued. 

Symptoms. — (i) Pain in calf and intermittent claudication earliest 
symptoms ; (2) Gangrene ; (3) Vasomotor changes ^pallor 01. 

redness — ^gradually develop, especially when limb dependency 
May be painful thickened areas along vessels. Progresses witW 
intermissions. ' 

Physical Sig'ns. — Affected vessels may be palpable.^ Pulsation in 
arteries of feet diminished or absent. Collateral circulation may 
develop. 

Treatment. — Rest and elevation. No tobacco. Amputation may 
be necessary. Periarterial sympathectomy unsuccessful. Pre- 
sacral neurectomy under trial. 


PHLEBITIS MIGRANS. 

Multiple spindle-shaped swellings developing along course of veins. 
Usually upper extremity, especially at elbow. 

Swelling firm : moderately tender : about one inch in lengih : no 
thrombosis : circulation not obstructed : little or no oedema. Tend 
to wander along the vessels. 

Etiology unknown. May be syphilitic, ' but not always. 

Note. — Has no connection with thrombo-phlebitis migrans. 

PERIARTERITIS NODOSA. f 

An inflammatory lesion of smaller arteries, commencing in adven- 
titia, and resulting in nodules and in secondary anerirysm. / 

Etiology. — Mainly middle-aged males. Any nationality. No pre- 
disposing factors. S5rphilis rare. No intestinal parasites record ed . 

Morbid Anatomy. — Probably specific infection. Onset in adven- 
titia, small-round-ccll infiltration, extending towards intima. 
Results in multiple secondary aneurysms (up to size of 
walnut), which rupture, forming* haematomata, or thrombose and 
canalize. 

SITES. — Mesenteric, renal, and hepatic arteries most affected. 

Symptoms. — Onset with weakness and pains in limbs ; pjaexia. . 
Painful nodules may be palpable. Epigastric pain, vomiting, 
and diarrhoea. Loss of flesh. Polynuclear leucocj'tosis. 

Duration. — Few weeks to months. May recover. 

Diagnosis. — From trichiniasis, miliary tuberculosis, typhoid. 
Treatment. — Symptomatic. 
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Histology and Functions of the Suprarenal Bodies, cmtinued. 
Development. — 


Mesoderm 1 
(Wolffian ridgel ! 


Ectoderm "I 
(Primitive gan-[; 
glionic crest) J ' 


Urogenital organs 


SuprarenalN 


-Cortfs^ 


-r-l 


Chromaffin 

cells 

Primitive 

neuroblasts 


( Primitive neuro* 1 / 

/(blasts i"^l 
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Sympathetic \ / Sympathetic 

ganglion cells / (ganglion cells 

Visceral plexuses 


yMedulla 


^ Dorsal root ganglia 


Functions of the CorteK. — Is essential to life. Concerned with ; — 

1. Sexual activity. Regulates especially secondary sexual characters. 

2. Various vaguely known functions — e.g. : {a) Control of sodiuni'' 

metabolism. In absence, increased excretion of Na, and with 
it of Cl ; corresponding falls in these substances in blood- 
serum. and dehydration follows : K rises in serum, possibly 
from concentration (K possibly has toxic action on muscular 
tissue). (6) Constant control of blood -pressure (deficiency/' 
exhibited in Addison’s disease, excess in certain tumours),' 
formerly erroneously ascribed to medulla, (c) Stores vitamin C ; 
relation to other functions uncertain, but presence of vitamin C 
known to inhibit pigmentation. Note. — Lactoflavine [see 
vitamin Bj) is inactive in absence of adrenal cortex, [d) May 
have some* control over metabolism of carbohydrate, fat, and 
cholesterol. 

CORTICAL HORMONES. — Nature uncertain ; multiple. Cortico- 
sterone is a cry.stalline substance recently isolated and highly 
potent ; has steroloid structure and cyclo-pentone-phenanthrene 
nucleus (like sex hormones). 

OVER-ACTIVITY. — Produces over-development of male characters 
(virilism) in both sexes. Type of virilism varies with time of 
onset of over-activity (and ivith sex) ; occurring early it influences 
structure and some forms of growth, later mainly affects functions.- 
In cases of virilism, cortical cells stain with fuchsine, as also 
cells in anterior pituitary and interstitial cells of testis. 

I'l'.MALEs. — Onset in : — 

1 . Fcetal Life. — Result : Pseudo-hermaphroditism. 

2. Early Childhood. — Precocious sexual development, such-'' 

as premature menstruation. 

3. .Iftcr Pubetty. — Virilism (amcnorrhcea, hirsutism, male 

voice). 
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Males. — Onset in ; — 

1. Fceial Life. — Result uncertain. 

2. Early Childhood. — Great muscular development ('infant 

Hercules’). Mental precocity and abilities may be ex- 
treme (‘infant prodigies’) ; bodily groud:!! may also be 
rapid. Precocious male development. 

3- -After Puberty. — Over-development of male characters. 

Note. — Manifestations in certain types indistinguishable from 
Cushing’s syndrome (see Tumours of the Suprarenal 
Glands, p. 864 and Basophil Adenoma of the Pituitary, 
p. 906). 

UNDER- ACTIVITY. — -In Addison’s disease. 

Functions of the Medulla. — 

An active principle h^ been isolated and prepared synthetically, 
known as ‘adrenalin’ or ‘epinephrin’ ; all chromaffin tissue 
contains adrenalin. 

Medulla is not essential to life. Is connected with and can control 
(temporarily) sympathetic nervous system ; other functions 
doubtful; possibly connected with thyroid and heart regulation 

ACTIVE MEDULLARY SECRETION (i.e., adrenalin into blood) . — 
Now believed to be an emergency mechanism for occasions of 
crisis. Action is sudden and very rapid, but paroxysmal and 
transitory. Effects are those of sympathetic stimulation — e.g., 
dilated pupils, erection of hairs, rapid pulse, rise of blood-pressure ; 
also rise of blood-sugar, constriction of vessels of skin and splanch- 
nic area, relaxation of muscles of intestines and bronchioles. 

Amount is diminished in certain acute diseases, e.g., diphtheria. 

MAIN ACTION OF ADRENALIN INJECTIONS.— (i) Constrict 
peripheral blood-vessels ; coronary arteries dilate ; pulse slow and 
later increases. (2) Raise blood-pressure. (3) Hyperglyceemia : 
from increased glycogenolysis in liver. Note : Adrenalin is 
antagonistic to pancreas (insulin) and also to pituitarj'. Inert 
by mouth. 

(See also Pigmentation of the Skin, p. 863). 

IX. ADDISON’S DISEASE. 

A rare condition characterized by progressive weakness, low blood- 
pressure, and gastro-intestinal disturbances, and by pigmentation of 
the skin, resulting from disease of the suprarenal bodies. 

Etiology. — 

AGE. — Wide limits ; commonest between 20 and 40 years. 

SEX. — ^Males in some excess. 

No relation to heredity, race, or other disease except tuberculosis. . 

Pathogenesis. — ^Now ascribed to disease of cortex, and not, as 
previously, to medulla. (See Functions of the Cortex, p. 860, 
and Pigmentation of the Skin, p. 863.) 

Carbohydrate MetaboUsm.— Hypoglycicmia usual, due to absence 
of adrenalin action on liver r probable cause of asthenia. Ketosis 
also develops in later stages, resulting in convulsions, coma, etc. 
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Addison’s Disease, continued. 

Morbid Anatomy. — (Cortex is always destroyed ; medulla may 
escape.) 

LESIONS OF THE SUPRARENAL BODIES.— 

1. Tuberculosis. — I n great majority : other causes very n 

Usually advanced caseation, bilateral, and secondary 
tuberculosis elsewhere, e.g., lungs. 

2. Atrophy. — S imple, or with chronic fibrosis. 

3. Malignant Disease, hasmorrhages, hydatid disease, etc. 

CHROMAFFIN TISSUE IN PARAGANGLIA is usually involved 

with the suprarenals. Exceptions rare : may account for disease 
of suprarenals without Addison’s symptoms. Also very rarely 
the converse — viz., suprarenals normal, paraganglia affected by 
pressure or inflammation, and symptoms present. 

THYMUS.— Often enlarged. 

OTHER ORGANS. — Changes slight. Heart in brown atrophy. 
May be tuberculosis elsewhere. 

Symptoms. — 

ONSET. — Insidious ; rarely acute. Initial symptom is usually 
weakness, muscular and general. Often months before s3miptoms 
become characteristic. 

CHARACTERISTIC SYMPTOMS.— 

1. Asthenia. — E xtreme and progressive, muscular and cardio- 

vascular — see (4) — disproportionate to wasting. 

2. Gastro-intestinal Disturbances. — V ariable; may be 

absent until late stage; remissions common. Anorexia 
marked. Nausea. Attacks of obstinate vomiting. Con- 
stipation early ; later may be diarrhoea. 

3. Pigmentation OF Skin. — Colour: Light bro^vn to deep brown 

or almost black. Distribution : On parts : («) Exposed ; 
(b) Normally pigmented ; (c) Exposed to irritation, e.g., 
waistband ; [d) Mucous membranes — ^here usually patchy. 
No itching. Occasionally : deeply-pigmented spots ; leuko- 
dermia. Pigmentation rarely absent. 

4. Low Blood-pressure and Cardiac Weakness. — Systolic 

blood-pressure 70 to go mm. Hg. Pulse feeble. Giddiness 
and syncope common. 

01 HER SYAIPTOMS. — Wasting, but not extreme emaciation. 
Anatma rarely marked, may be relative lymphocytosis ; abnormal 
megaloblastic anaemia occasionally present. Temperature often 
subnormal. Headache and pain in the back ; occasionally 
neuralgias. 'White lino’ after scratching skin: often definite, 
but value slight. Urine : no chronic changes. Blood-sugar : 

, usually diminished. 

-MINERAL MET.\BOLISM. — Excretion of Na and Cl increased 
and Iv falls. Reverse changes in blood. Amount in serum in 
nigin. per 100 c.c. — 



Normal 

Addison's Disease 

Na 

Cl 

N 

325-350 

275 

350-375 

250 

20 

30 
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'CRISES.' — ^Ii.\accrbations in course of few daj-^s of asthenia, 
vomiting (may be extreme), loss of weight, fall of blood-pressure 
(e.g., to 70 mm. systolic), low temperature, psychical disturb- 
ance. Condition of shock attributed to loss of sodium causing 
dehydration, \\-ith which following manifestations are associated : 
( j ) Rise of blood-urea ; (e) Rise of plasma protein, red cells, 
haemoglobin, viscosity of blood ; (3) Hypoglycasmia. 

Course. — General advance, wnth remissions and crises. Death may 
occur in cnscs, from weakness, cardiac failure, coma, convulsions. 
May be tuberculosis. 

DURATION. — Usually one to three years. Rarely, a few months ; 
or up to ten or more years. 

RECOVERY recorded m a few apparently authenticated cases. 

Diagnosis. — Based on characteristic symptoms, asthenic group being 
essential. Note absence of cause, and of other factors producing 
pigmentation. Mucous membranes escape pigmentation in other 
conditions, except rarely in forms due to intra-abdominal disease. 
Radiographs : may show calcified suprarcnals Neurasthenia may 
simulate the disease closely, especially with pigmentation of a 
multipara. Dark-skinned races difficult. Pernicious anaemia 
may rarely simulate the pigmentation. Also diagnosis from : 
carcinoma of stomach, Simmonds’ disease. 

Troatmoiit. — 'Main manifestations now ascribed to loss of sodium. 

TRE.\TMENT TO REMEDY SODIUM LOSS.— 

i. Substitution Tm;R.\pY with Cortical Extract. — To 
' check loss of sodium. Eucortene in use for several years 
(very expensive). Dosage empiric Initially : intravenous 
injection 10 to 50 c c. daily. Maintenance dose : may be 
few c.c. daily, intramuscular. Improvement in muscular 
strength often marked, especially in crises ; less effect in 
.stationary periods ; little change in blood-pressure and 
pigmentation. 

3. S0DIU.M Therapy. — To replace loss. Dosage : about 12 gm, 
daily ; give chloride, bicarbonate, and citrate in equal 
amount. Improvement may be rapid in crises, but value 
mainly to reduce dose of cortical extract required. 
Potassium should be reduced in diet, i.e., omit potatoes and 
vegetables (give necessary vitamins). 

SYMPTOMATIC TREATMENT.— Rest and warmth. 

CRISES. — intravenous injection : Ooo c.c. of NaCi, 5 per cent, 
with glucose. 

PIGMENT ATIOH OF THE SKIN. 

\ 111 darh races, Addison’s disease, and melanotic growths, pigmentation 

os due to melanin. Note; (i) Melanin is formed by oxidation of a 
colourless precursor, melanogcn, some of which is present in ordinary 
skin ; (2) Melanogcn is produced from tyrosine and is closely 'akin to 
adrenalin (and to hremoglobin) ; (3) In Addison’s disease, suprarcnals 
fail to convert tyrosine into adrenalin, excess collects m cells of skin 
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Pigmentation of the Skin, continued. 

as melanogen, and is oxidized to melanin. Deficiency of vitamin C 
may also be a factor. Formation also increased in certain metabolic 
disturbances, e.g., hyperthyroidism, liver diseases, pregnancy, tuber'-, 
culosis treated wth light. I 

Common Causes of Diffuse Pigmentation. — ji 

1. CHRONIC IRRITATION OF SKIN. — 'Vagabond's discolorrf^ ' 

tion.’ From lice and dirt. Many scratches. 

2. INTRA- ABDOMINAL CONDITIONS. — (a) Tuberculosis; 

Addison's disease, (b) Cancer; especially of peritonexnn (fre- 
quently. 

3. ARSENIC. 

4. PREGNANCY. — Especially affects face: transient. ■ Occasion- 

ally in uterine disease. 

5. SKIN CONDITIONS, e.g., leucodermia. 

Rarer Causes. — Exophthalmic goitre. Malaria. Lymphadenoma. 
Atypical leukaemias (colour varies). ^ 

Various, Rare, or More Localized Conditions. — Haemochro- 
matosis. Melanotic neoplasms. Argyria. Pellagra : localized. 
Ochronosis. Von Recklinghausen’s disease. ' 

Conditions which may give rise to Difficulties in Diagnosis,—’^ 
Neurasthenia. Chronic constipation. Chronic mild jaundice, 
e.g., pernicious anaemia ; also pseudo-jaundice [see Diabetks 
Mellitus, p. 339)' Chronic cardiac and renal conditions. 


III. TUMOURS OF THE SUPRARENAL GLANDS. 


Tumours of the Cortex. — 

ENLARGEMENTS OF CORTEX. — Associated with manifestations 
of over-activity [see Functions of Cortex, p. 860). In order of 
frequency : — 

1. Simple hypertrophy. 

2. Benign adenoma. 

3. Hypernephroma of cortex. Malignant. 

4. Carcinoma of cortex. Malignant. 

All produce same syndrome. Are of yellow colour characteristic 
of normal adrenal cortex. Liable to haemorrhage and 
thrombosis causing Acute Adrenal Insufficiency [see 
p. 865). 

Simple Hypertrophy. — ^May be operable. Alay occur with 
tumours of pituitary (basophil adenoma) and true neoplasms- 
of thymus. 

TUMOURS RESEMBLING ADRENAL CORTEX (not associated 
with over-activity). — 

1. Renal hypernephroma ; Grawitz’s tumour. 

2. Ovarian h5'pemephroma. 

3. Lutein tumours. 


Tuznours of the Medulla. — Develop from the three types of cell 
in the medulla (sre Development, p. 860). 
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I. NKIJROHLASTOMA. — I'rom primitive neuroblasts. Almost 
confiueil to cbiltlren. I'ormcrly Uiiowm as ‘retroperitoneal .sar- 
coma'. Consists of rountl cells, arranged in 'rosettes’ (actually 
at periphery of spheres) as in foilal meilulla. No manifestations 
of almorinal supmrenal activity. Malignant. 

Mj:t\stasi‘s. — Histrihution different on the two sides: — 
n. .SnJe.— • IVppcr's syndrome'. In mc.sentoric 

glands, liver, lung.s. 

l>. Lfjt Side . — ’ 1 hvtchison's syndrome.’ In skull (often fir.st 
sign of diseaM’) : exophthaUKo^, signs of cerebral tumour. 

1. GANOLlONliUKOMA - From sympathetic ganglion cells. 
Occurs at any age fsually innocent. Consists of nerve-cells 
and non-mrdullatc<l ncrvc-librvs Abo arises in abdominal 
sympathetic sy.stcm, and r.arely in central ucrvoiis system. 

3. CliKttM.M'l'lN TCMOl'K ti’/nr'V/imiiim vioniu). — i'rom chrom- 
ahin rolls. Patient usually o\er .ige of .jo. Innocent. M.sy 
arise from rhrnmaflin tissue ,-it .my site (see p. .S59) : arising 
mitsuh’ siipr.iTfna! is .nbo known .is ' p.ar.ii’.niiKlioma’. 

II.TS structure of supr.aren.il nu-diilla. I’.-oduccs internal 
secretion (adrenalmi. 

SVMt*TO!ts.~ (1) High blood-presr.urc ami symptoms of 
liypcrtensirin (without ren.d lesion) llyjicrtcnsion often 
pIvTosy.smal. Cute m.iy follow removal of tumour. (3) 
Cerebf.il h.i niorrhage Neurolihrom.itosis may occur, 
nypoplasi.*! and Hj-pcrplaaia of Suprarcn.al Glands. — Absence 
orcuis lu monster.s. espcnallv with skull defects. Hypoplasia is 
desciibrd in osteogenesis imperfecta and osieom.alacia. Hyper- 
pl.-isia of corle,>: occurs in cliToiiic nephritis 

IV, ACUTE ADRENAt INSUFFlCIENCy. 

Rapid or even sudden de.ath may occur from acute adrcn.nl insuffi- 
rienev, e.g., liwmorrhage or thrombosis of .suprarenal : may he pre- 
vious* symjitomlrss tumour or dise.nse 

Symptoms may Iv .abdominal p.iiti and acute .nbdominal symjitoms 
and collap'e; sometimes resembles cerebral hannorrhage. 


Cn.lPTlili CI.VII. 

DISEASES OF THE THYMUS GLAND. 

I. FUNCTIONS OF THE THYMUS GLAND. 

' ’ihvmus at birth weighs about 15 to 3o gm. .Maximum, at 13 
tytars' about 30 gm. .Xtrojihy then commences. Occa.sional weights 
I'up to 50 to 70 gm. . . 

I I'unctions unknown. Results doubtful after extirpation ; m.ny be 
nonc>, or cachetic conditions ; may be hyperlrojiliy of te.stis. livi- 
dcncc of internal secretion slight, but suprarenal hypertrophy is 
recorded with thymic neoplasm. _ Injection of thymus extract con- 
tinued through .successive generations of rat.s .said to produce sexual 
precocity and increased grow'th (tinconfinncd). 
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II. ENLARGEMENT OP THYMUS. 

Occurrence. — 

1. HYPERPLASIA— Occasionally in: (a) Graves’ disease; (ft) i 

Addison’s disease ; (c) Myasthenia gravis ; [d) Acromegaly 

(e) Castration. 

2. TUMOURS. — Rare. Innocent or malignant — carcinoma, sar- 

coma, l3Tnphadenoma. Symptoms of mediastinal tumour. 

Treat by X rays. 

3. AFFECTIONS OF LYMPHOID TISSUE.— Acute infections, 

leuksemia, etc. 

Status Lymphaticus. — Traditionally described as a condition, 
occurring in flabby children, characterized by enlargement of the 
thymus and lymphoid tissue, and usually recognized at autopsy 
following sudden death from trivial causes. Recent investiga- 
tions uphold : (i) No evidence of enlarged thymus in anaesthetic 
and sudden deaths ; (2) No general lymphoid hyperplasia in 
cases of abnormally large thymus. Evidence is thus against 
existence of status lymphaticus as a cause of unexpected death. 


CHAPTER CLVIII. 

DISEASES OF THE PINEAL BODY. 

Pineal body develops as outgrowth from roof of diencephalon. In 
adult life, consists mainly of ependymal cells with neuroglia and 
connective tissue : no evidence of glandular tissue. Contains calcare- 
ous^ concretions. In certain animals, consists of more highly differ- 
entiated tissue, and appears sensitive to light : ancient theory held 
it to be a 'third eye’. 

Hormone Production. — Uncertain. Pinealectomy : usually no 
results. Injection of extracts in successive generations of rats : 
increasing sexual prococity and d'warfism : unconfirmed. 

Symptoms attributed to Tumours. — 

1. ^lacrogenitosomia ; testes enlarged. Overgro\vth and obesity, 

but at 6 years epiphyses unite (pubertas praecox). 

2. Signs of cerebral tumour ; loss of pupillary reaction to light "J 

restriction of upper movement of eyeball. ) 

— Shadow of calcareous deposits in glands. 
Dilated ventricles (ventriculogram). 

Treatment. — Deep X-ray therapy. 
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CHAPTER CLIX. 

DISEASES OF THE THYROID GLAND. 

Z. MORPHOLOGY AND FUNCTIONS OF THE 
THYROID GLAND. 

The thyroid gland consists essentially of a number of vesicles or 
follicles varying greatly in size, supported by connective tissue contain- 
ing blood-vessels, lymphatics, etc. The vesicles are lined by a single 
layer of low cuboidal epithelium, and contain 'colloid'. The thyroid 
is rich in iodine, containing normally o-i to 0-5 per cent of its dried 
weight. There is no true lobulation, all portions of parenchyma 
being connected as are the nuclei of polymorphonuclear leucocytes. 
There is no excretory duct. 

Thyroid Secretion. — ^The epithelial cells form an active secretion 
which is present in the colloid, and is absorbed direct into the 
circulation. 

THYROXIN. — Isolated by Kendall in 1915. Reproduces effects 
of thyroid administration, but only on injection ; is also iixsoluble ; 
is thus not identical with thyroid secretion. Contains 65 per 
cent iodine. Synthesized by Harrington, 1927 : proved to be 
tetra-iodo-oxyphenyltyrosine : found to exist in optically active 
dextro- and laevorotatory forms; latter most active. Active 
principle of thyroid is probably an 'optically active thyroxin 
polypeptide’. 

FUNCTIONS. — Controls processes of oxidation ; thus regulates 
metabolism and heat production. Has effect on calcium meta- 
bolism, possibly through the parathyroid (see p. 895). Is prob- 
ably necessary for correct formation of blood. 

Has interrelations with the anterior pituitary. 

Gudernatsoh’s Test for Thyroid Activity. — ^Active thyroid, fed 
to young tadpoles, accelerates metamorphosis, resulting in dwarf 
frogs. (Thymus has opposite effect.) 

Supply of Iodine. — Normal daily need about 0-16 mgm. Is 
obtained from : (i) Food — main supply ; (2) Water. 

MOUNTAINOUS SOIL is poor in iodine owing to : (i) Washing 
by heavy rain and snow ; (2) Lack of atmospheric iodine, this 
being influenced by (a) distance from sea, and (b) altitude. 

II. THYROIDITIS. 

Inflammation, simple or acute suppurative. Both very rare, 
especially latter. Secondary to sepsis elsewhere or acute infectious 
disease. Symptoms : Acute local and constitutional signs of sepsis. 
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III. TUMOURS OF THE THYROID. 

Benign : Adenoma. \ 

VARIETIES. — (i) Parenchymatous ; (2) Colloid ; (3) Foetal j 

adenoma. I 

Parenchvmatous and Colloid Types. — ^May be multiple or 
single. Multiple form: Identical with nodules of 'nodular-'^ 
goitre', and is a synonym for the latter. Single form: 
Remainder of gland normal ; definite fibrous-tissue capsule ; 
hyaline and other degenerations occur in centre (from poor 
blood-supply) ; otherwise as in a nodule of nodular goitre. 
Clinically : May be toxic or non-toxic (presence or absence 
of hyper11i3n'oidism), without distinguishing features on 
examination or pathologically ; especially single form. ^ 

Fcetal Adenoma. — Single. Composed of colloid-free vesicles ; 
epithelium resembles foetal gland ; definite capsule. Dis- 
puted whether a 'true benign neoplasm’ or reaction of ^land 
to a stimulus. Stated never to cause hyperthyroidism ; 
when associated with it, remainder of gland is hj^^erplaslic 
and adenoma is a disconnected incident. 

SPECIAL SYMPTOMS. — Single adenoma commonest in lower 
pole or isthmus : hence may extend into thorax, causing pressure v 
effects (see Substernal Goitres, p. 872). 

Malignant. — 

VARIETIES. — Three principal forms : (i) Malignant adenoma ^ 
(2) Papilliferous adenocarcinoma ; {3) Carcinoma simplex. 
Malignant Adenoma (Adenocarcinoma). — Commonest in, but 
not confined to, pre-existing goitres and goitrous districts. 
Course rapid or chronic. Encapsuled. Tissue has general 
resemblance to normal or hyperplastic thyroid, sometimes 
closely. May produce hyperthyroidism. No tendency to 
penetrate capsule or involve glands of neck. Metastascs 
common. In the ‘metastasizing struma of Langhans’ the 
primary growth is small, with almost normal structure, and 
is often only discovered after large metastases or at autopsJ^ 
Papilliferous Adenocarcinoma. — ^No relation to previous 
goitre. Occurs later than malignant adenoma. Slow groivth : 
may be many years. Toxicity very rare. Tends to pene- 
trate capsule, and to involve skin and glands near ; but not 
to produce distant metastases. May involve accessory 
thyroid in neck and thorax. On section, papilliferous growths 
are seen ; may be cystic areas, .( 

Carcinoma Simplex (Spheroidal-ccllcd). — No relation to pre- 
vious goitre. Growth rapid or slow. Never toxic. Tends 
to penetrate capsule and involve lymphatic glands : also ] 
forms distant metastases. Tumour usually hard, and / 
pressure effects early. j 

Intlrmediate Forms between carcinoma and adenocarcinoma,' 
common. 

Rari:. Sarcoma. Teratoma. Secondary growths, c.g., from 
(esophagus. 
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SYMPTOMS. — Growth surrounds vessels and structures, while 
goitres displace them ; hence early fixation, and marked pressure 
s)'mptoms — dysphagia, dyspnma, cough, hoarseness, congestion 
and oedema of face, inequality of pupils, etc. Perforation into 
trachea or oesophagus not common. In certain t3q)es, may be 
adhesion to skin, enlargement of lymphatic glands. Myxoedema 
or hyperthyroidism has occurred. 

METASTASES.— 

Sites.— (a) Bones : usually skull, jaw, long bones, sternum, 
pelvis.^ (6) Lungs. Occasionally liver and kidneys. 
Histologically, all degrees, from almost normal thyroid tissue 
to carcinoma not suggesting thyroid. May pulsate. 

DIAGNOSIS. — Malignancy suggested by: (i) Rapid growth; (2) 
Hudness ; (3) Fixation to trachea. May be clinically indistin- 
guishable from simple adenoma ; also from Riedel’s disease. 
Tumours of Aberrant Thyroids. — Lingual thyroid : Central 
swelling at back of tongue ; not uncommon ; from remains of thyro- 
glossal duct ; cysts and haemorrhages common ; interferes with 
swallowing ; removable by operation ; thyroid gland may be absent, 
and myxoedema follow. Rarely in other sites. Tetany never follows 
removal of a lingual thyroid, owing to position of parathyroids. 
Tuberculosis, Syphilis, etc. — Very rare. 

IV. SIMPLE GOITRE. 

A chronic general or irregular enlargement of the thyroid gland, 
occurring endemically or sporadically, producing symptoms by 
pressure, but without gross disturbance of thyroid function. 

Synonyms. — Diffuse parenchymatous goitre. Diffuse colloid goitre. 
Endemic or sporadic goitre. Nodular goitre (non-toxic). Adenoma 
of goitre (certain forms only). 

Pathogenesis. — Two principal groups : — 

1. ENDEMIC. — Due solely to iodine deficiency. Foci in moun- 

tainous districts, especially remote from sea. Heredity becomes 
a factor in centres : goitrous parents have goitrous, cretin, or 
cretinoid children. Foci in Switzerland and central mountainous 
Europe; Himalayas; Central Asia; Japan; Belgian Congo ; 
northern states of United States ; Britain, in Derbyshire ; New 
Zealand, close to sea (soil iodine-poor) . 

Etiology. — S exes equal. Onset commonest about 7 to 10 
years : often visible earlier. 

2. SPORADIC.— Cases occur in all parts : food contains adequate 

iodine. Cause uncertain, but possibly unabsorbable iodine, or 
factors producing relative iodine deficiency in thyroid, e.g. : 
(a) Polluted waters, rtch in bacteria : Possibly by interference 
with assimilation (see also South American Trypanosomiasis, 
p. 192). (b) Faulty diets: (i) Certain vitamin deficiencies 

(unelucidated) ; (ii) Excessive fat and protein. Note : Most 
fat contains oleic acid, which is unsaturated and combines with 
iodine ; cod-liver oil contains o’ooz per cent iodine. 

Etiology.— Sex : females 6 or more to i male. Onset 
commonest at 14 to 16 years. 


870 DISEASES OF THE ENDOCRINE GLAIiTOS 




Simple Goitre — ^Pathogenesis, continued. 

GOITRE SPRINGS.—Famed lor rapid production of goitee in 
endemic areas : probably combined pollution and iodine-deficiency: 
PUBERTY GOITRES.— Usually of little importance. Treat with] 
iodine. 

Thyroid may also enlarge in pregnancy and at menopause; and 
temporarily during menstruation and coitus. 

Pathology. — Pathological changes in sporadic and endemic groups 
are similar in type. 

EXPERIMENTS IN ANIMALS.— Animal experiments recently 
have indicated mode of development of various forms' of simple 
goitre : evidence points to simple goitre in man having similar 
sequence. 

Stage i : Removal of Portion of Thyroid. — (Equivalent to 
occurrence of iodine-deficiency or the sporadic stimuli in man). 
Result. — (i) Increase in blood-supply, vessels dilate ; (ii) 
Hyperplasia — i.e., proliferation of cells altering in type 
to cubical or high columnar, may be folding ('plication') 
of epithelium into the acini. Connective tissue increases. 
Condition is 'parenchymatous goitre*. 

Stage 2 : Administration of Iodine. — ^Produces compen- 
sation. (Equivalent to cessation or compensation of stimulus' 
in man.) 

Result — (i) Involution — ^hyperplasia and vascular dilatation 
subsides ; (ii) Colloid increases and distends acini and 
further flattens epithelium by pressure. 

Condition is 'colloid goitre’. 

Note. — -Cessation or compensation of stimulus results in 
colloid or resting stage, and not return to normal thyroid. 
'Colloid goitre' is always a sequel of previous hyperplasia. 
Note. — Above changes are usually not uniform throughout 
gland. Portions may be only slightly or not at all affected ; 
elsewhere hyperplasia marked. Colloid accumulation, in 
areas w'here extensive, may press on and collapse neighbouring 
acini, causing surrounding area of atrophy, which by itself or 
with subsequent fibrosis forms a capsule. 

Cycle as above can be repeated many times. Further changes 
with subsequent cycles : — 

1. Atrophy of areas of epithelium from exhaustion after 

repeated hyperplasia : followed by fibrosis in area. 

2. Nodular areas of response to stimulus : limited by 

surrounding atrophy, fibrosis, or capsule : may be 
hyperplasia or colloid nodule. 

MAN. — Changes are comparable to above. 
First Cycle. — Normal thyroid gland at onset. 

Stage i. Stimulus (i.e., iodine-deficiency) present ; hyper- 
plasia ^ results. If stimulus persists without iodine^ 
administration produces ‘chronic diffuse parenchyntatouk 
goitre , common in endemic, rare in sporadic group. 

Stage 2. Stimulus ceases or is compensated by giving 
iodine. Results ; (i) Involution of proliferated epithe- 
(ii) Colloid accumulation (further thins some 
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epithelium by pressure). May produce 'diffuse colloid 
goitre ’ ; inorc commonly irregular areas of (a) colloid, 
(6) atrophied^ epithelium or vesicles, (c) normal tissue. 
Second Cycle. — Stimulus recurs. Onset and cessation repeated. 
Gland not normal at onset, and response irregular in dis- 
tribution and character. 

Further Cycles of presence and absence of stimuli will result 
in development of various combinations of areas as follows: — 

1. Colloid vesicles and areas. 

2. Epithelium. — Areas of {a) partial and varying hyper- 

plasia, (6) atrophy. 

3. Atrophy. — From (a) exhaustion of epithelium, (6) 

pressure of colloid, (c) contraction of fibrous tissue. 

4. Fibrosis. — From organization of (a) proliferated con- 

nective tissue, {b) collapsed and atrophied areas. 

5. Nodules. — Atrophy and fibrosis as above results in 

isolation of circumscribed areas still capable of response 
to stimuli : enlargement of such areas results in 
nodules, i.c., produces 'nodular goitre'. The nodules 
may be (n) parenchyma or colloid, and [b) single or 
multiple, resulting in various types of nodular goitre : 
a single nodule may clinically be an 'adenoma*. 

6. Cysts. — Colloid distension of acini may cause extreme 

thinning and atrophy of epithelium and then rupture 
and coalescence of vesicles, finally forming a colloid 
cyst. HrEmorrhage into cavity produces heemorrhagic 
cyst. Other degenerative changes also occur. 
SUMMARY OF STAGES.— 

1. Excessive secretion demanded : hyperplasia results. 

2. Need for over-activity subsides (by cessation of stimulus or 

compensation) : involution to colloid or resting stage. 

3. If need for over-activity is sufficiently prolonged ; atrophy 

from exhaustion, in areas. 

4. If cycle frequently repeated : much gland cannot respond ; 

tissue responding forms ‘nodules' or 'adenoma*. 

Classification of Simple Goitre. — 

TYPES. — (i) Parenchymatous: {2) Colloid. 

DISTRIBUTION.— (i) Diffuse; (2) Nodular, multiple or single; 
(3) Adenoma. 

Either type may have any of the distributions. 
DEGENERATIONS.— Parenchymatous : (in adenoma) hyaline, 
necrosis. Colloid : cysts. 

Distinguishing Features of Parenchymatous and Colloid 
Goitre. — 

PARENCHYMATOUS GOITRE,— . ^ . 

Occurrence. — ^Diffuse forms common in endemic, rare in 
sporadic goitre. At any age. May be hypothyroidism (i.e., 
myxoedema) : (children often cretins). 

In diffuse forms, enlargement general and may be enormou^s. 
In nodular and adenomatous types, enlargement localized' 

' e g., one lobe or isthmus. 
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Parenchymatous Goitre, co>tiwued. 

On Section. — Pale. Vesicles small and numerous. Epithelium 
cubical or high columnar : some folding. Colloid scanty, v 

Iodine. — Diminished : both per gram and in total amount. 

Gudcrnatsch test may be negative 

COLLOID goitre.— , } 

Occurrence. — Commonest type found on removal in 
puberty and pregnancy goitres, (2) sporadic goitres, alsoTri 
(3) parenchymatous goitre after treatment with iodine. 
Diffuse form rare after age of 30. 

On Section. — Pinkish. Coarsely lobulated. Vesicles large ; 
colloid in excess ; epithelium flat, may be remains of proli- 
feration. 

Iodine. — Diminished per gram weight, but total in gland 
increased. 

Gudcrnatsch test positive. 

Symptoms. — Attention first attracted by size of neck. Any thyroid 
causing a swelling on neck is enlarged. Symptoms result from 
pressure : not closely related to size of swelling, but to (i) nodular 
goitres (ndth fibrosis), especially when unilateral, and (2) ‘sub- 
stemal goitres'. Effect on trachea: Chiefly lateral compression.^ 
(anterior-posterior with neoplasms). Other structures displaced 
rather than compressed. 

CHARACTERISTIC SYMPTOMS.— (i) Dyspncea: predominant 
sjTuptom ; especially at night ; from tracheal pressure ; cough 
not uncommon. Less frequently ; (2) Hoarseness : from recur-> 
rent laryngeal nerve. (3) Dilated pupils : pressure on sympa- 
thetic nerve. 

OTHER SYMPTOMS are not common, and if marked suggest 
neoplasm. Occasionally ; dysphagia ; congestion of veins of 
neck (oedema rare) . Sudden increase in size suggests hajmorrhage 
or neoplasm. 

Substernal Goitres. — Goitres extending downwards behind sternum; 
common with adenoma. Cause deflexion and lateral compression 
of trachea ; sensation of suffocation at night ; dyspnoea may 
bc^ paroxysmal and fatal ; inspiratory stridor. Diagnosed by 
skiagrams. Dangerous even when small. 

CoirrsQ and Prognosis. — Puberty goitres commonly subside without 
treatment ; also pregnancy goitre. Small soft goitres in young 
people often recover on leaving goitrous district, but not old 
or fibrous forms. 

COMPLICATIONS. — (1) Pressure effects. (2) Haemorrhage into 
cysts. (3) Secondary thjTOtoxicosis may develop {sec p. S82). 
(.}) Hypothyroidism : may develop with old goitres. (5) Malig- 
nant disease usually sudden rapid grow’th, (6) Goitre heart (of 
Rose) : tachycardia, etc., may develop in subjects over middle- 
tKVi formerly di.sputcd ; probably usually toxic. (7) 

Nvchobis : nervous symptoms not uncommon followdng discovery 
of goitre. Life not otherwise shortened. 
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Diagnosis. — Differentiation of various types of simple goitre not 
always possible. 

MALIGNANT NEOPLASM. — Usually : (i) Rapid growth ; (2) 

Hard ; (3) Fixed. Tends to compress trachea antero-posteriorly. 
Diagnosis often at fault. 

HYPERTHYROIDISM ; THYROTOXICOSIS.— By symptoms, 
and by thrills and murmurs over goitre. In secondary type, often 

• difficult. 

RIEDEL'S DISEASE. — Growth hard and smooth. 

Prophylaxis. — In endemic areas : — 

1. PROVISION OF IODINE. — ^Methods : (a) Sodium iodide, gr. 3 

daily for 10 days spring and autumn ; (6) Iodized table salt ; 

(c) Iodized water — i lb. sodium iodide to ten million gallons. 

2. PROVISION OF PURE WATER. 

Treatment. — 

MEDICAL TREATMENT.— 

Iodine. — Give Lugol's iodine, IHiij to v, t.d.s., in water : for 
weeks or months. Results variable, but may be successful. 

Note. — ^Toxic symptoms, i.e., hyperthyroidism, may 
develop : iodine to be omitted. Adenoma supposed to 
be particularly liable to become toxic. 

Thyroid Extract. — Occasionally effective. 

X Rays. — N o effect. 

THYROIDECTOMY. — Indicated for pressure : also for cosmetic 
leasons. Contra-indicated in puberty and early goitres (remainder 
of thyroid will again and repeatedly hypertrophy). Risk of 
neoplasm is not suificiently great to be an indication. 

V. HYPOTHYROZDZSIME. 

(Myxoidema and Cretinism.) 

Clinical Types. — (i) Myxcsdema, acquired hypothyroidism, (2/ 
Cretinism, congenital hypothyroidism; sporadic and endemic. 
Both types are due to deficiency of thyroid secretion. 

1. MYXOBDEhlA. 

Characterized clinically by defective metabolism and mental changes, 
and pathologically by atrophy and fibrosis of the thyroid gland. 

Etiology. — 

AGE. — Onset most frequent from 30 to 50 years. 

SEX. — Females 6 to males i. No special relation to sexual 
f functions. 

HEREDITY.— No obvious influence. 

EXCITING CAUSE of the fibrosis and atrophy of gland.— Unknown. 
Neither alcohol nor syphilis. Occasionally : Conditions causing 
atrophy and fibrosis of glands : (i)_ Exophthalnuc goitre ; (2) 
paxencbymatous goitre (especially endemic) ; (3) Lymph.- 

CACHEXIA°^^^RUMIPR1VA.— Following complete thyroidectomy. 
Amenable to thyroid treatment. Tetany if parathyroids injured. 
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Myxoedema, continued. 


Morbid Anatomy. — 

THYROID GLAND. — Fibrosis and atrophy : weight often 3 to ^ 
gm. instead of 30. Enlarged rarely. j 

SUBCUTANEOUS OLDEMA. — ^Presence of excessive mucin for^e 
merly described, but is doubtful. Explanation of the swelling! 
unsettled : possibly a form of granulation tissue. 

OTHER CHANGES (not constant) .—Enlargement of hypophysis. 
Myocarditis and arteriosclerosis (in advanced types). 

Symptoms. — Characterized by slowness in all functions, mental, 
muscular, and metabolic. 

ONSET insidious. Early complaints : Increased bulk, languor, 
coldness. 

'SOLID OEDEMA’. — Characteristic swelling of subcutaneous 
tissues ; does not pit on pressure. Increases bulk and alters 
appearance. Distribution general, but marked where tissues 
lax, e.g., ‘supraclavicular pads’. 

PHYSIOGNOMY. — ^Expressionless features, broad and bloated. 
Eyelids puffy and drooping. Lips and nostrils thick. General 
yellow tint, with red patch on cheek (‘strawberries and cream’). 
Appearance usually characteristic. 

SKIN. — ^Dry and rough. No sweating. Hair sparse and dry. 

GAIT AND ALL MOVEMENTS.— Slow and deliberate. Hands 
and feet large and flat. 

MENTAL CONDITION. — Cerebration slow. Memory defective. 
Speech slow and muffled. Deafness not uncommon. Often/ 
irritable. Headache. Rarely visual and other hallucinations 
and Anally dementia. 

ALWAYS COLD ; better in warm weather. CONSTIPATION. 
ANiEMIA moderate. 

PULSE slow and regular. When disease advanced, sometimes 
chronic myocarditis. Blood-pressure may be high. 

TEiMPERATURE low. 

URINE. — Slight albuminuria not uncommon ; rarely glycosuria. 

THYROID GLAND impalpable. 

MENSTRUATION irregular. STERILITY not invariable. 

BASAL METABOLIC RATE reduced 20 to 40 per cent. 

CARBOHYDRATE TOLERANCE usually increased. 

Note. — Elinor degree's not uncommon in women, age 40 to 60 years. 
Mild symptoms : removed by treatment. 


Progress in Absence of Treatment. — Slowly progressive over 
many years. Death from intercurrent disease : tuberculosis,\y 
myocarditis, or nephritis. j 

Diagnosis. Simple in marked cases. Early diagnosis now expected. J 
Diagnosis from : — 7 

CHRONIC NEPHRITIS. — Resembles myxoedema in pallor/ 
swelling, and albuminuria. Differs in absence of solid oedema^ 
hair, changed mental condition. 

• Sweating marked, and patient prefers cold weather. 
Differs from ‘solid oedema’. 
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Treatment. — 

THYROID GLAND. Initial dose (dry gland: tliyroidemnsiccmn), 
gr. J b.d. , increase as necessary, Maxirtmxn dose rarely exceeds 
gr. V daily. 

PROGRESS UNDER TREATMENT.— (i) Loss of weight : best 
measure of dosage : often loss of a to 4 stone. (2) Symptoms 
disappear, and recovery almost complete — permanent if thyroid 
continued. 

Hyperthyroidism. — I f dosage excessive, tachycardia and 
other symptoms develop : reduce dose. 

Myocarditis. — Keep in bed at onset of treatment if cardiac 
symptoms present. 

Relapses on omitting thyroid are equally controlled on 
resumption. 


2. CRETXNXSIff. 

Commences in infancy. Characterized clinically by defective 
development mentally and bodily, and pathologically by absence or 
disease of the thyroid gland. 

Varieties. — ^Two forms occur, essentially the same : (i) Sporadic ; 
{2) Endemic. 

I. SPORADIC CRETINISM.— 

Etiology. — Females 60 per cent. No known factors. 

Morbid Anatomy. — 

Thyroid Gland. — (1) Absent : most common. (2) Advanced 
fibrosis and atrophy : less common. (3) (^itre : very 
rare (cf. Endemic Cretinism). 

Skeletal changes. — ^Growth arrested, bones thick and short. 
Rough resemblance to rickety bones, but epiphyseal 
cartilages show, not proliferation, but deficient growth 
and delayed ossification. 

Thymus often persistent. Hypophysis sometimes enlarged. 
No visceral changes. 

Symptoms. — Rarely noticed before six months ; then deficient 
growth, mental dullness, large tongue, and dry skin. By 
second year symptoms definite ; subsequently develop fully. 
Growth stunted. — Full-grown cretin rarely exceeds 4 feet. 
Bodily proportions abnormal. — Head large ; neck short ; 
breast flat; vertebrse curved. Hands and feet 'spade- 
like.' Abdomen prominent ; umbilical hernia common. 
Fontanelles close late. 

CBdematoits appearance •. does not pit. Anesmia moderate. 
Physiognomy, — Face broad and puffy. Eyes wide apart; 
lids swollen. Nose flat. Alee nasi thick ; nostrils wide 
open. Tongue protruding; mouth open; dribbling 

common. . 

Skin dry : sweating rare. Hair coarse and scanty. 

Teeth : dentition delayed, early caries. Nails brittle. 
Sexual organs small 
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Sporadic Cretinism — Symptoms, contimied. 

Mental condition apathetic. — Stolid, but easily amused; 
infrequently, vicious. Speech, very slight. Deafnesl 
common. In advanced stages, may be imbecile. J 
Muscular 'weakness marked. 

Always cold. Constipation. Temperature often subnormal.^ 
Note : Symptoms as above in severe forms. Milder ciisefv 
more common. 

Variations. — ‘ Juvenile myxeedema’ : onset in childhood. Cre- 
tinism with goitre. In both forms, symptoms usually partial. 

2. ENDEMIC CRETINISM.— Occurs where goitre is prevalent; 
etiology similar. When a family enters goitrous district, goitre 
appears in first generation, and cretinism in later ones. 

Morbid Anatomy. — Goitre present at birth in Go per cent. 

Histology ; atrophy and fibrosis. 

Symptoms. — As in sporadic type. 

Diagnosis. — Simple in marked cases. From : — 

MONGOLIAN IDIOCY. — Eyes placed obliquely. Restless. No 
subcutaneous thickening. Often later child in large family. No 
improvement with thyroid extract. 

Other difficulties may be : Mental deficiency. Encephalitis. In-.,., 
fantilism. Rickets. 

Prophylaxis. — Pregnant women in endemic areas to be given iodine. 
Treatment. — 

THYROID GLAND. — Two stages in treatment: (i) To cure the,- 
disease ; (2) To prevent recurrence. Treatment must continue 
for life. For each subject, correct dosage found by experiment 
and progress as below. Commence with thyroideum siccum 
gr. i daily, and increase until efficient ; rarely exceeds gr. iij . 
With continuation of excessive dosage, symptoms of hyper- 
thyroidism occur. 

PROGRESS UNDER THYROID TREATMENT.— (1) Initial loss 
of weight, from reduction of oedema ; then gain as growth proceeds. 

(2) Growth in height ; often several inches in first six months. 

(3) General mental and bodily development, tending to removal of 
symptoms of condition, but rarely complete ; degree of .recovery 
varies inversely witli age at commencing treatment ; if over ten 
years, child tends to remain 'younger than his age', and mental 
condition may be impaired. 

If untreated, life rarely exceeds 30 to .jo years. 

VI. HYPERTHYROIDISM. THYROTOXICOSIS. 
Clinical Groups. — 

1 . Primary thyrotoxicosis : exophthalmic goitre : primary Graves' 

di.sease. 

2. Secondary thyrotoxicosis (previous goitre) : toxic adenoma. 

•» ^OJ^dition of gland is not invariably an ‘adenoma’, 

tjotli groups are due to ov’er-activity of thyroid gland : secret luii 
l)rob.ibIy only excessive : no evidence of abnormality. 
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IDENTI1\ OF THE TWO GROUPS. — Disputed. Supporters of 
two groups note in secondary thyrotoxicosis : (i) Exophthalmos 
rare and slight ; (2) Cardiac symptoms marked. Against, it is 
argued that at later age of onset myocardial degeneration has 
occurred and heart is easily afiected ; but similar clinical features 
and an adenoma may follow puberty goitre. The two groups are 

u here described separately. 

Stimuli causing' Thyrotoxicosis. — Uncertain, but following are 
factors : — 

1. IODINE. — Can certainly convert a simple adenoma into toxicity. 

2. NERVOUS SHOCK. — (But incidence m males not increased 

during War.) 

3. INFECTIONS. 

Not common with endemic goitre. 

(Initial stimulus may be from anterior lobe of pituitary.) 

Development of Thyrotoxicosis. — General train of pathological 
changes in gland resemble those in Simple Goitre {see p. 870). 
Hyperplasia, colloid resting stage, atrophy, fibrosis, nodules, 
adenoma — all occur and develop in thyrotoxicosis as in simple 
goitre, depending on cycles, duration and severity of response, 
but further also influenced by condition of gland before onset of 
presumed thyrotoxic stimulus. Hyperplasia and vascular dilata- 
tion are more marked than occurs in simple goitre, bnt degree of 
toxic symptoms cannot be accurately judged from the patho- 
logical changes. 

Iodine, Thyroxin, and Thyrotoxicosis. — 

IODINE IN GLAND. — Greatly reduced in hyperplastic gland ; 
ascribed to diminution of colloid by rapid absorption into circu- 
lation. In ‘colloid stage' (from administration of iodine or in 
retrogression) iodine is increased. 

IODINE IN BLOOD. — In toxic stage, increased seven times (due 
to thjTOxin). 

Provisional Summary of Types of Response to Stimulus. — 

1. IF WHOLE GLAND NORMAL.— AH of gland responds to 

stimulus. Results in primary thyrotoxicosis. 

Effect of Thyroidectomy. — Good (if removal extensive) ; may 
recur. 

2. IF GLAND IN ‘COLLOID GOITRE’ (simple goitre).— Epi- 

thelium to varying extent is exhausted or atrophied and cannot 

react as normal gland. 

a. If Earlv Colloid State.— Response is universal hyper- 
plasia of epithelium, but to less degree than in normal 
gland. Result ; secondary thyrotoxicosis. 

Effect of Remaining tissue hyper- 

trophies aiid clinical features return. Thyroid- 
ectomy (unless complete) should be postponed until 
evidence of or interval for fibrosis formation. 

Note.— This type often follows ‘puberty* or ‘adolescent 
goitre'. Hyperplasia not always universal ; maybe 



878 DISEASES OF THE ENDOCRINE GLANDS 


Thyrotoxicosis — ^Types of Response to Stimulus, continued. 

partial (from irregular degrees of response or coi^ 
dition of epithelium), thus producing an indefinite oi. 
a definite ’toxic adenoma'. Possibly due to iodines 
deficiency. Tends to subside. Must not be operatedt. > 
upon, as condition will recur. i 

b. If Later Colloid Stage. — Some fibrosis already preserit-( 

and gland irregularly firmer : response produces nodules 
of hyperplasia. 

Effect of Thyroidectomy. — Satisfactory. 

c. In Late Stages (e.g., over 40 years of age). — Fibrosis 

present and even less epithelium to respond : response 
produces ‘toxic adenoma’. 

Effect of Thyroidectomy . — Very good. Recurrence rare. 


1. PRIMARY THYROTOXICOSIS ; EXOPHTHALMIC 

GOITRE. 

{Graves’, Basedow's, or Parry's Disease.) 

A disease characterized clinically by enlargement of the thyroid 
gland, exophthalmos, tachycardia, tremor, and metabolic disturbances,-',^ 
and pathologically by overactivity of the thyroid gland. 

Etiology. — 

SEX. — ^At least 10 females to i male. 

AGE, — Usually betsveen puberty and the menopause. . 

HEREDITARY INFLUENCES.— Often several in one- family 
affected. Hysteria and nervous conditions common in family. 
EXCITING CAUSES. — Uncertain. See p. 877. 

Morbid Anatomy. — 

THYROID GLAND. — General enlargement. Superficial vessels 
are large and distended. Substance soft. Cut surface lacks 
gelatinous appearance. 

Histology. — Great increase in epithelium and supporting tissue, 
and absence of colloid. Cells cubical or low columnar. Alveoli 
of various sizes: projections (‘plication’) of epithelium run 
into lumen ; many cells desquamated. Changes usually 
diffuse, less often focal. Gland in condition of great secretory' 
activitj'. Rarely, in severe cases, colloid increased. 

Iodine Content in Thyroid Gland. — See p. 877. 

In Later Stages. — Colloid present ; epithelial hyperplasia less - 
marked. Areas of fibrosis and atrophy. i 

After Treatment with Iodine. — Gland resembles colloid I 
resting stage [see p. 870). j 

TH\MUS. — Enlarged, extending to or over pericardium. Struc-/ 
ture normal. j 

EXOPHTHAL^IOS. — Only change is increased fat in orbit. > 

Ccr\’’ical glands always enlarged at operation or autopsy, 
i o constant changes in sympathetic ganglia, parathyroids, hypo- 
physis, or central ncr\’ous system. 
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Pathogenesis. — Excessive formation and absorption of secretion of the 
thyroid gland — t.e., hyperthyroidism. Supported by : — 

1. Symptoms are antithesis of myxoedema. 

2. Thyroid or thyroxin administration in excess (e g-, for obesity) 

produces similar symptoms — except exophthalmos in man 

{observed, however, in monkeys and dogs). 

3. Thyroid or thyroxin administration aggravates exophthalmic 

goitre. 

4. Symptoms improve on removal or reduction of gland. 

5. Gland is in condition of secretory activity : resembles small 

portion left in animals after experimental removal, 
PATHOGENESIS OP EXOPHTHALMOS.— 5 ee p. 899. 

Symptoms. — 

ONSET. — Usually gradual. Mam symptoms may arise simultane- 
ously or in sequence. Rarely, onset acute : cardiac symptoms 
severe, often fatal. Facies : liin, with startled expression. 

' CHARACTERISTIC SYMPTOMS. — (i) Enlargement of the 
thyroid ; (2) Tachycardia and circulatory disturbances ; (3) 

Exophthalmos ; {4) Tremor ; (5) Metabolic disturbances. Other 
important symptoms are nervousness, sweating, wasting, headache. 
Patient complains of one or more of these (rarely of teemor). 

1. Enlargement of the Thyroid. — Uniform, or right lobe 

larger than left. Rarely very large. Soft. No tenderness. 

Inspection. — Often visible pulsation, from vascularity, 
or transmission from carotids. 

Palpation. — Thrill not uncommon. 

Auscultation. — ^Loud murmur, systolic, double, or con- 
tinuous {bruit de diable). 

Pressure symptoms very rare unless retrosternal Size 
may vary from time to time ; not always related to 
severity of symptoms, 

2. Tachycardia and Circulatory Disturbances. — 

Tachycardia. — Pulse 100-160, regular. Most constant 
symptom. Rapidity easily increased. Palpitation 

common. . ^ r -v. 

Cardiac Signs. — Area of pulsation increased and lorcioie. 
Heart-sounds very loud. Murmurs rarely absent ; 
apical systolic or at base, especially 2nd left space. 

Visible Pulsation in Arteries in Neck. — Often extreme. 
Also pulsation in peripheral vessels aud veins, and 
flushing of head and neck. 

AttviculcLt Fihfilloitofi. — ^Conimon in severe forms # \vneii 
definitely established, never permanently ceases unless 
thyroidectomy performed. Extrasystoles and other 
irregularities may occur. 

Blood-pressure. — At onset high, then falls, later rises 
again. Pulse pressure (difference between systolic and 
diastolic) increased above normal 40 when blood- 
pressure high. 

In severer forms, cardiac failure. 
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Primary Thyrotoxicosis — Symptoms, continued. 

3. Exophthalmos and Ocular Symptoms. — 

Exophthalmos. — Staring expression. May be unilaterah 
Eyeballs protruded, lids retracted. Cause unkno^vni 
possibly spasm of orbital muscle of Muller or increasedf'" 
intra-orbital fat. Usually last symptom to disappeay 
Vision normal. (For development, see p. 899.) — 

Von Graefe's Sign. — On looking down, upper eyelid lags 
or descends in jerks, sclerotic becoming visible. 
Stellwag's Sign. — Infrequent blinking. 

Dalrymple’s Sign. — ^V^^ide palpebral fissure ; spasm ol 
levator palpebrae superioris. 

Mobitis' Sign. — Lack of convergence for near objects. 
No diplopia. 

Joffroy's Sign. — On looking upwards, no wrinkling of 
occipitofrontalis. 

4. Tremor. — Fine. Involuntary. Affects whole extremity. 

Often unnoticed by patient. 

5. Metabolic Disturbances. — 

a. Basal Metabohc Rate. — Increased 20 to 80 per cent. 

Read’s formula : — 

B.M.R. = 0*683 (P.R. + 0*9 P.P.) — 71*5 
where P.R. is resting pulse-rate and P.P. is resting 
pulse-pressure ; result is positive or negative B.M.R. 
percentage figure. (Error considerable : no factor 
for body superficies.) 

b. Sugar Tolerance. — ^Diminished. May be glycosuria':. 

often high threshold. 

c. Skin moist. Wasting : may be severe. 

d. Calcium and Phosphorus Excretion. — Increased, and 

osteoporosis present [see p. 895). 

Other Symptoms, rarely absent. — Nervoxisness ; irritability. 
Sweating, and flushing ; dislikes heat, better in cold. Head- 
ache : often connected ■with vascular throbbing. Amenor- 
rhoea and irregular menstruation. Reflexes brisk. 
Retrosternal Goitre. — Causes pressure symptoms : stridor, 
dyspnoea especially at night. May be dullness over sternum. 
Radiographs may show deflection of trachea. Indicates 
operation. 

Various and Occasional Symptoms. — Slight pyrexia. Pigmen- 
tation of skin and leucodermia. Vomiting, less often diarrhoea 
(may be serious) . Blood : relative lymphoc'vtosis (often absent) . 
ACUTE THYROID CRISIS. — Sudden onset : pulse very rapid, 
delirium or acute mania, exhaustion. Gland often enlarges 
rapidly and other symptoms increase (but not invariably). May 
be diarrhoea and vomiting. High mortality. 

Progress. Condition tends to advance to a maximum in about 
year. Course prolonged, with remissions and exacerbations :x 
may last many years and wear out. About 25 per cent formerly 
died, but less with modern treatment. About 50 per cent prac- 
tically recover. Remainder become chronic. ‘ Relapses ’ com- 
mon : usually incomplete recovery in interval. Myxoedema may 
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gradually develop. Prognosis bad with : severe wasting, 
myocardial weakness, persistent vomiting or diarrhoea, diabetes, 
{ acute crises. 

EFFECT OF PREGNANCY. — ^Effects vary :• often good. 

'diagnosis. — Usually simple on inspection, viz., exophthalmos and 
prominent thyroid. Never diagnose (if untreated) with normal 
••• pulse-rate, pulse-pressure (40), or basal metabolic rate. 
DIFFICULTIES. — (i) Slight grades ; (a) Early pulmonary tuber- 
culosis : (3) Simple goitre with neurosis ; (4) Hysterical tremor 
with rapid pulse. 

Treatment. — 

1. MEDICAL TREATMENT.— 

a. Rest. — I n quiet surroundings, in severe cases in bed, for 6 

weeks to several months. Diet : mixed, wthmilk and fruit. 

b. Septic Foci. — ^To be treated or removed. 

c. Special Symptoms. — (1) Wasting : insulin injections (5 to 

10 units daily) , with glucose by mouth, (ii) Nervousness : 
quinine hydrobromide gr. v to x t.d.s. (iii) Cardiac 
weakness or auricular fibrillation : digitalis, quinidine. 

d. Iodine. — ^Rapidly reduces basal metabolic rate and causes 

marked clinical improvement. On continuation, sym- 
ptoms tend to increase again, but not to early severity, 
and amelioration follows. Converts hyperplastic goitre 
into colloid resting stage. Should not be stopped 
suddenly, as definite recrudescence may occur (often 
mistaken for iodism). 

Simple preparations preferable : Lugol's iodine n\iij to 
V, t.d.s., in milk or water (does not keep in dilution, 
but dose easily measured from stop bottle). 

Should be given for long periods, but if thyroidectomy 
anticipated, iodine is best kept for preparation for opera- 
tion to obtain maximum rapid effect. 

2. THYROIDECTOMY.— 

Indications. — ^No improvement on medical treatment ; 
cardiac weakness or auricular fibrillation persists or returns ; 
large glands. Extensive resection advisable. Remaining 
tissue may hypertrophy and second operation be necessary ; 
results' usually good. 

CoNTKA-iNDiCATioN. — Early cases of secondary thyrotoxi- 
cosis (previous goitre) with general enlargement and absence 
of fibrosis : repeated recurrences follow operation. 
Preliminary Treatment. — Rest ; treatment of septic foci. 
Iodine for 3 weeks before operation (and several weeks 
subsequently) . 

Operative ris^ variously stated. 

Note : If cardiac disturbances have been prolonged, recovery 
ivill necessarily be slow. 

^ 3. X-RAY APPLICATIONS TO GLAND.— Improvement mainly 
in early, soft, hyperplastic glands. Causes fibrosis, and gland 
more suitable for thyroidectomy; but may cause fibrosis of 
capsule, and adhesions. 
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2. SECONDARY THYROTOXICOSIS. 

{Toxic Adenoma.) 

The development of thyrotoxic symptoms with a previous goitre 
Pathogenesis and Types. — 

1. TRUE ‘TOXIC ADENOMA'. — Occurring in middle-aged 

iects with old nodular goitres. 

2. SECONDARY THYROTOXICOSIS.— Occurring in {a) younger 

subjects, or {b) with previous soft diffuse goitres. 

Symptoms. — Thyroid gland : diffuse enlargement or roughly 
adenomatous. Otherwise as for 'toxic adenoma'. 

Course and Treatment. — Subsides with rest and iodine. 
Thyroidectomy contra-indicated, as further portions wll 
hypertrophy repeatedly and symptoms return. [Note . — 
Gland may fibrose with duration or with X-ray and iodine 
treatment, and operation then be practicable if necessary.) 
Note. — Remainder of section applies to ‘toxic adenoma'. 

Etiology. — Usually after middle-age. Males rare. 

IVIorbid Anatomy. — Proliferation of epithelium absent or slight. 
Vesicles contain colloid : epithelium may be flattened. No 
specific evidence of ‘toxicity’. 

Symptoms (differences from primary thyrotoxicosis). 

THYROID GLAND. — ^Nodular. Adenoma distinct 
SYMPTOMS ABSENT.— Exophthalmos and eye 
crises. Nervous phenomena slight. Basal metabolic rate show's 
only a moderate rise. 

MARKED SYMPTOMS. — Cardiac disturbances : auricular fibrilla- 
tion frequent, and signs of myocardial weakness. 

Course. — Chronic but progressive without remissions. Cardiac 
failure commonest fatality. 


one or more, 
signs. Acute 


y 


Treatment. — 

MEDICAL TREATMENT AND X RAYS.— Unsuccessful. Auricu- 
lar fibrillation never yields permanently. 

IODINE. — Ma)' have good effect, but not constant or permanent. 
Ill effects in dispute. Best use is for 3 weeks before and after 
operation, especially if not given previously. 

THYROIDECTOMY . — Indicated in general, especially if auricular 
fibrillation. Previous period of rest and iodine. 

Operation Risks. — ^Mainly from heart ; delirium uncommon. 

Results. — Very good. Recurrences rare. Cardiac weakness 
may remain or improve but slowly (from permanent myo- 
cardial degeneration). 


VII. RIEDEL’S DISEASE. 

{Ligneous Thyroiditis.) 

hibrosis of the thjnroid gland of unknown origin, extending t</) 
surrounding structures, and producing symptoms by pressure, withouri 
hypothyroidism. Rare. j r 

^^'°^&y*~Uoth sexes. Goitre previously present in many cases. 
Sj'philis not a factor. 
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morbid Anatomy. — Growth forms white, intensely hard mass : 
spreads through glands and to surrounding structures. Consists 
of dense avascular connective tissue ; areas of leucocytic infiltra* 
tion ; vessels show obliterating endarteritis. Epithelium pro- 
liferates and then atrophies from pressure ; giant cells may form 
('pseudo-tuberculosis of thyroid'). May be normal tissue in 
parts. Suggests chronic inflammation. 

Symptoms. — 

THYROID GLAND. — Hard mass, smooth surface. May com- 
mence locally in one lobe ; gradually extends through gland and 
neighbouring structures. 

SKIN. — Not involved. 

LYJIPHATIC GLANDS.—Not enlarged. 

PRESSURE SYMPTOMS. — Dyspnoea, pain, etc. No hypothy- 
roidism. 

Course. — Slow e.xtension. 

Diagnosis. — From neoplasm. May be impossible. Note hardness 
and smooth surface. 

Treatment. — Remove, as possible. 

VIZI. LYAXPHADENOID GOITRE. 

DiSuse lymphocytic infiltration of the thyroid gland leading to 

hypothyroidism. Rare disease. Cause unknown. 

Etiology. — In women over 45 years. No previous goitre. 

morbid Anatomy. — Thyroid gland : firm, smooth ; diffuse infiltra- 
tion with lymphocytes ; little normal tissue remains ; later, 
atroph)' and fibrosis. 

Symptoms. — 

THYROID GLAND. — Moderately enlarged, smooth. Skin and 
surrounding structures not affected. 

MYXCEDEMA develops. 

Pressure effects absent or slight. 

Course. — Slowly progressive. 

Treatment. — As for myxoedema. 


CHAPTER CLX. 

DISEASES OF THE PARATHYROID GLANDS. 

I. MORPHOLOGY AND FUNCTIONS. 

1 The parathyroid glands, commonly four in number, are arranged 
'in two pairs, external and internal, along the posterior inner border 
of the lateral lobes of the thyroid. In man, never included in thyroid 
gland : connected devclopmentally witli thymus rather than thyroid. 
Size: not exceeding ^in. in length and ^in. in breadth. Colour; 
yellow’ to brown (later life). 
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Morphology and Functions of the Parathyroid Glands, continued. 

Development. — From entoderm of : [a) Illrd branchial cleft — v 

internal pair; (b) IVth branchial cleft— external pair, smaller 
than internal. 

Histology.— (i) ' Chief cells’. Large spherical cells, unstaining 
cytoplasm, central nucleus containing 2 to 6 nucleoli ; in later- 
life, some contain lipoid granules. (2) A few similar but granular 
cells staining with eosin. (3) Oxyphil cells with small nucleus ; 
after 10 years of age ; probably not secretory. 

Functions. — The parathyroids are ductless glands with internal 
secretion (' parathormone ' — Collip) . Parathormone controls the 
supply of circulating calcium and phosphorus as needed by the 
tissues, and for this end influences the withdrawal of calcium and 
phosphorus from the stores in spongiosa of the bones, and thus 
affects : (i) Condition of the bones ; (2) Production of tetany, 
by hypocalcaemia ; {3) Production of hypercalcaemia. {See also 
Calcium and Phosphorus Metabolism, p. 894.) 

PARATHYROID EXTRACT. — Prepared by Collip, 1924 ; known 
as 'parathormone'. Oral administration useless. 

Intramuscular Injections in Animals. — 

Effects 071 Metabolis 7 >i . — (i) Blood calcium rises (hyper- 
calcasmia) ; (2) Plasma phosphorus falls ; (3) Excretion 

of calcium and phosphorus increased in urine. If injections 
are large and continued, plasma phosphorus later rises (also 
blood urea) and then ceases to be excreted. Primary effect^ ^ 
probably on phosphorus. 

Results. — (i) Tetany of total parathyroidectomy abolished ; 

(2) Toxic symptoms, diarrhoea, drowsiness, muscular 
weakness, coma ; (3) Bone changes resembling generalized 
osteitis fibrosa. 

Intramuscular Injections in Man. — Effective in post- 
operative tetany by raising blood calcium : loses effect on 
frequent repetition. H5q)ercalcaemia less constant after large 
doses than in animals. No toxic symptoms noticed. 

Lesions of the Parathyroid Glands. — Can be considered in relation 
to under- and over-activity of internal secretion. 
HYPOPARATHYROIDISM.— 

Occurrence. — (i) Parath5rroidectomy : accidental in total 
thyroidectomy. (2) Spontaneous (cf. myxoedema) : very rare. 

Effects on Metabolism. — (i) Blood calcium falls : hypocal- 
caunia. (2) Plasma phosphorus rises. (3) Excretion of 
calcium : falls in urine ; unaffected in faices. (4) Bones ; 
no loss of calcium or phosphorus. 

Manifestations. — (i) Tetany. (2) Lesions of ectodermal tis- 
sues : cataract, opacities in the lens (seen by use of slit lamp), 
loss of hair, ridging of the nails and brittleness, defects 
in enamel of teeth. 

HYPERPARATHYROIDISM. — 

Occurrence. — (i) Parathyroid tumour. (2) Excessive injec- 
tion of parathormone (experimental in animals). 
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PARiVTHYROiD TuMOUR. — Usually only one parathyroid affected. 
Histology : adenoma. Rarely palpable externally. 

Effects on Metabolism. — (i) Blood calcium rises (hyper- 
calccomia). (2) Plasma phosphorus falls. (3) Excretion 
of both increases, mainly in urine. (3) Bones : con- 
tinued depletion of stored skeletal minerals. 

Manifestations.— ( i) Generalized osteitis fibrosa : continued 
depletion of stored ^skeletal minerals results in fibrous substi- 
tution in the ime&ed skeietem \see belmu). Hypercai- 
caemia : results in metastatic calcification, primary calculi. 

ZZ. GENEZlAliZZED OSTEZTZS FZBROSA. 

A diffuse disease of the skeleton characterized by softening of 
bones, and formation of tumour-like masses and cysts due to disturb- 
ance of calcium metabolism and bone formation associated with 
hyperparathyroidism 

No relation to localized osteitis fibrosa, osteitis deformans, or 
osteomalacia. Von Recklinghausen, 1891, separated it from osteo- 
malacia and diffuse bone dystrophies Hofilieinz, 1925, proved 
connection with parathyroid tumours. 

Etiology, — Sex : females commoner than males, two to one. Age : 

females, 50 years ; males, 40 years. 

Pathogenesis. — Ascribed to hyperparathyroidism. Over-secretion 
of parathormone assumed to stimulate excessive osteoclastic 
lacunar resorption of bone, mineral salts being then excreted into 
blood in excess of requirements and thus depleting skeleton. 
High urinary excretion of calcium is secondary to the hypercal- 
csemia. 

Jaffe and Bodansky produced similar changes experimentally with 
parathormone. 

Malignant tumours of parathyroids are not associated with skeletal 
changes. 

Parathyroid Glands. — Tumour found at operation (few exceptions) : 
usually only one gland aSected. ' ChieS’ and eosin cells InvcivEd 
Gland suggests hyperplasia or adenoma rather than neoplasm. 

morbid Anatomy of Bones. — No bone immune, but different 
degrees at various sites. Long bones specially affected. Femur 
shows S-shaped deformity ; pelvis, beak-shaped. Bones thick 
and soft, can be bent without breaking or cut by knife ; deformed 
by bending, by fracture, and by tumour-like masses and cysts. 

morbid Histology of Bones. — 

PRINCIPAL STAGES IN DEVELOPMENT.— 

1. Excessive lacunar resorption of reticular bone, by osteoclasts 

in large numbers. Haversian canals become large spaces. 

2. Fibrous tissue gradually replaces original bone. 

3. Some ' new bohe ’ develops, partly (a) of irregular type, by 

metaplasia from fibrous tissue, and (b) by apposition of 
new bone to the fibrous tissue by osteoblasts. Calcifica- 
tion may take place, forming spicules of bone, but may 
fail, leaving osteoid tissue. 
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Generalized Osteitis Fibrosa— Morbid Histology of Bones, contintted. 

4. New bone formed may be resorbed by osteoclasts and 

replaced by fibrous tissue. 

5. Bone in advanced stage thus consists of fibrous tissue with 

spicules of new bone. 

TUMOUR-LIKE MASSES.— Present in bones : ma}^ be large 
enough to cause deformity, or microscopic foci ; consist of giant, 
cells, in type similar to osteoclasts normally present in Howship's 
lacunae : clusters of cells in ground of fibrous tissue. Colour of 
mass varies from yellow to red, depending on haemorrhage and 
capillaries. No capsule, and shades off gradually into surrounding 
tissue. Microscopically resemble myeloid sarcoma (osteoclas- 
toma), but unconnected. 

CYSTS. 

Calcium and Phosphorus Metabolism. — 

1. BLOOD. — (a) Hypercalcaemia : serum calcium 12 ,to 23 mgrm. 

per cent, {b) Plasma phosphorus low : i to 2-7 mgrm. per cent. 

2. EXCRETION. — Calcium and phosphorus markedly increased 

in urine ; little change in faeces. The skeleton salts are excreted 

into the urine. 

PHOSPHATASE. — Increased (remains high after operation). ’’ 

Symptoms. — Initial period of bone pains : duration, months to 
years. Period of spontaneous fractures : fracture unites slowly 1 
in months. Deformities develop from fractures, bending, and ^ 
tumours. Wasting. Patient becomes bedridden : death in 
exhaustion. 

PARATHYROID TUMOUR. — Rarely palpable. Found at opera- 
tion. 

RADIOGRAPHS. — Generally diminished density of bone shadows 
from osteoporosis. Bending and fractures. Evidence of tumours 
and cysts. 

Complications. — 

1. METASTATIC CALCIFICATION. — See Hypercalcaemia, p. 896 

2. RENAL CALCULI. — From excessive mineral excretion. 

3. TETAIsY. — Common after operation on tumour : usually latent, 

but may be active ; rarely fatal [see below). 

Diagnosis. — From localized osteitis fibrosa (an unrelated condition) 
by changes in calcium and phosphorus metabolism, and wide- 
spread osteoporosis. Cases of localized osteitis fibrosa with cysts 
and tumours may have been the ' generalized ' disease. From 
oslcomalacta, rheumatism, etc., by changes in mineral metabolism 
and radiographs. 

Treatment. Neck should be explored for tumour, and this removed. 

It not found, give vitamin D (to increase apposition of normal 
hone) : probably of little effect. Removal of normal parathyroid 
of doubtful value. Phosphates neutralize experimental hyper- 
parathyroidism. ' 
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III. TETANY. 

A condition associated with a fall of calcium in the blood and 
/characterized clinically by symmetrical tonic spasms of the extremities, 
-^with increased irritability of the muscles and nerves to mechanical 
/and electrical stimulation. 

{See also Calcium and Phosphorus Metabolism, p. 892, and Para- 
thyroid Glands, p. 884.) 

PATHOGENESIS. 

Tetany presumably results from loss of normal control of calcium 
on muscles and nerves. Commonly associated ivith hypocalcanna. 
Occasionally occurs when blood calcium is not reduced : attributable 
to only small portion being ionized and active — e.g., rickets, hyper- 
pnoea, gastric tetany. 

Note. — Guanidin, on experimental mjection, produces tetanic spasms : 
has been suggested as cause of some forms or features of tetany. 
No changes recognizable in nervous system or muscles. 

ETZOEOGY. 

Occurs in all conditions associated with hypocalcsmia, common 
\ factors being : (i) Deficiency of vitamin D, either in diet or by 
defective absorption ; (2) Deficiency of calcium and phosphorus in 
diet ; (3) Hypoparath5nroidism ; {4) Alkalosis. Also in certain 

conditions attributed to interference with absorption and ionization 
of calcium. 

Tetany is more often due to interference with absorption and 
circulation of calcium or vitamin D than to deficiencies in diet. 

PBINCIPAI. TYPES. 

1 . Infantile Tetany ; Spasmophilia. — Commoner in bottle-fed than 
breast-fed infants : due to poverty of calcium in milk. Tissues 
in some cases probably deficient in calcium at birth. Hypo- 
calcsmia constant : acute form 4 to 6 mgm. per cent, latent form 
6 to 8. Usually but not ahvays associated with rickets, active or 
healing. Attack may be precipitated by pyrexia (possibly alkalosis) . 
Convulsions at onset of acute specific fevers are accompanied by 
hypocalcaemia and are possibly tetanic. Laryngismus stridulus 
common. Carpo-pedal spasms. May be general convulsions. 

TREATMENT OF ACUTE STAGE.— (i) Calcium chloride, 1 gr., 
5 percent solution, intramuscular injection. (2) Parathormone. 10 
units, intramuscular injection : repeat in one hour, {3) Calcium 
chloride, 2 gm., in milk : repeat thrice in 24 hours for 3 days. 
(4) Irradiated ergosterol : 20 to 30 drops a day. Ammonium 
chloride. 5 gm. in 24 hours, also used. 

TREATMENT OF CHRONIC OR LATENT STAGE.— (i) Vita- 
min D\ 15 drops a day while latent ; blood calcium usually 
normal in 7 to 10 days. Continue 5 to 10 drops daily for one 
month. (2) Calcium lactate and calcium-rich diet. Parathor- 
•mone not to be continued (removes calcium from store in bones). 

Note ; For international unit of vitamin D, see p. 369. 
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Tetany — ^Principal Types, continued. 

2 In Rickets.— Hypocalcsemia not constant, and amouirt “^^y H 
noSV possibly deficient ionization. Plasma low^ 

Excretion^of calcium high o\ving to deficiency of yitanun D.)^ 
Tetany may occur in (a) active rickets, (fe) healing ® ^ 

attributed to withdrawal of blood calcium for use in rap yj 
growing bone. Active or latent tetany may temporarily disappeaK 
^ring attack of gastro-enteritis (causing acidosis), and return on 

T]^ATMENT. — {See Infantile Tetany.) Supply of vitamin D 
essential. 

3 . Osteomalacia.— Tetany common. Blood calcium low usually. 
Otherwise is adult counterpart of rickets. Latent tetany uiay 
converted into active by pregnancy (dram of calcium for |cetus) 
or lactation, especially prolonged (drain in milk), constituting 
‘ pregnancy ' and * lactation ’ tetany. Due to deficiency of 
vitamin D and calcium in the diet, and absence of sunlight. 

TREATMENT.— _ , , , , .. 

Acute Stage. — A s in hypoparathyroid tetany {see below). Also 

vitamin D. „ 

Chronic Stage. — ^Vitamin D. Calcium lactate. Milk. Jrara- 

thormone not to be continued. I 


4 . Hypoparathyroid Tetany. — Known also as post-operative tetany 
(thyroidectomy) or tetania parathyreopriva. Rarely spontaneous. 
Due to inability of stores of calcium in the bones to supply tn;? si 
blood in the absence of parathormone. Vitamin D not involved. 

TREATMENT. — Parathormone essential. 

Acute Form or Stage (Convulsions). — (i) Parathormone, 20 
to 30 units, intramuscular injection ; repeat within 24 hours 
once. (2) Calcium chloride, 20 c.c. of 5 per cent solutiOT, 
intravenously (slowly) : once usually sufficient (acts by 
producing acidosis by chloride). (3) Calcium lactate, 10 to 
30 gm. by mouth (acts by supplying calcium). 

Chronic Stage. — (i) Parathormone : continue 10 to 25 - 

daily : dose varies for different persons, tends to lose effect, 
and larger doses necessary. (2) Calcium lactate, 10 to 30 
gm. by mouth daily. (3) Milk : 4 pints daily : 5 ° 
c.c. normal HCl may be added. (4) Thyroid extract by 
mouth. (5) Diet : no meat (ill-effects possibly due to phos- 
phorus). 


5 . Coeliac Disease ; Idiopathic Steatorrhoea. — ^Tetany common in. 
cocliac rickets, but this occurs only in small proportion of cases | 
of cocliac disease, and otherwise tetany is rare in this group. 
Due principally to deficiency of absorption of vitamin D ; los^ 
of calcium in stools as soaps is of less importance. 

TREATiMENT OF TETANY.— 

Acute Stage. — As in hypoparathyroid tetany. Also vitamin 
Chronic Stage. — ^Vitamin D. Calcium lactate. (Not coc 
liver oil, milk, or parathormone.) 

SPRUE. — Fall in blood calcium is rare. Tetany very rare. 
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6, Gastric Tetany.— Tetany occurs occasionally in various gastro- 
intestinal conditions : most definite are those associated with 
dihated stomach and vomiting ; all forms are rare. Attributed 
to alkalosis, causing fall in ionized blood calcium, 

a. PYLORIC OBSTRUCTION AND HIGH INTESTINAL 
OBSTRUCTION. — (i) Congenital hypertrophy, (ii) In adults : 
from neoplasm or ulcer. Due to loss of chloride by vomiting, 
producing alkalosis. 


b. ATONIC DILATATION OF THE STOMACH.— Especially 

with repeated lavage. Ascribed to loss of chloride. Rare, 
but high mortality. 

Blood Calcium {a and b ). — Normal or slightly increased. 
Treatment (a and b ). — Treatment other than surgery is 
unsatisfactor}' and unstandardized. Chloride necessary. 
Trj' various anti-tetany methods. 

c. GASTRO-ENTERITIS. — Diarrhoea and vomiting tends to 

acidosis, but on treatment with alkalis is susceptible to 
alkalosis. Tetany very rare. Treatment : suspend alkalis. 
Also in cholera and sei’ere diarrhoea. 

d. MEGALOCOLON. l , 

CHRONIC CONSTIPATION, i tetany vep^ rarely recorded. 
CYCLIC VOMITING ) modern observations. 


7. Alkalosis. — Can produce tetany by reducing ionized calcium : 

total blood calcium not necessarilj' lowered. Alkali in large 
doses docs not produce alkalosis in normal subjects, but may 
with previous disturbance of acid-base equilibrium — e.g., in 
nephritis, pyuria, gastro-entcritis, cyclical vomiting. Knowledge 
at present incomplete. Conditions include : — 

a. EXCESS OF ALKALIS. — Especially in alkaline treatment of 

peptic ulcers. Very rare. Relation to previous nephritis 
unknown. 

Treatment. — Suspend alkalis. 

b. HYPERPNCEA.— Sec below. 

c. GASTRIC TETANY.— See above. 

d. FIREMAN'S OR STOKER’S CRAMP.— Due to excessive loss 

of chloride in sweat 

Treatment. — Add salt to drinking water (gr. v to pint). 

8. Hypcrpnccic Tetany. — Deep breathing ‘ washes out ' COj from 

blood and produces alkalosis. Blood calcium : high. Plasma 
phosphorus : slightly diminished. Can occur in : (a) Voluntary 
deep breathing, severe exertion. (6) Hysterical hyperpnoea. 
(c) Encephalitis Icthargica. 

Treatment. — Administration of CO, gas. 


9. Nephritis. — 

a. RENAL INFANTILISM.— Tetany may occur in renal rickets, 
developing in renal infantilism. Cause obscure : in late stages 
of renal infantilism, plasma phosphorus and blood-urea rise, 
then serum calcium falls and tetany is common ; not due to 
lack of vitamin D ; has been ascribed primarily to phosphorus 
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Tetany in Nephritis— Renal Infantilism, contimied. 

retention due to renal defect, but is probably general disturb- 
ance of calcium and phosphorus metabolism resulting from 

nephritis. . . , , , , . • U 

Treatment. — N one effective : increasing blood calcium is*,' 

useless* fi 

b. CHRONIC NEPHRITIS.— Factors probably as in renal rickets.-{ 
Recognizable tetany very rare, except with alkalis : rarity 
attributed to acidosis. 

10. Epidemic Tetany. — Recorded on the Continent. Information 
scanty. In Vienna outbreak tailors and shoemakers were 
mainly affected (' shoemaker’s cramp ') . 

SYMPTOMS. 

Principal symptoms are : (i) Spasms. (2) Signs dependent on 

increased irritability of neuro-mu scular system. In chronic cases : 

(3) Lesions of ectodermal tissues. 

1. Muscular Spasms. — Are tonic, of symmetrical distribution, 
affect extremities mainly, and cause characteristic postures. 
Very painful. In mild forms, confined to lips, hands, and feet. 

a. BRONCHIAL AND LARYNGEAL SPASM.— Attacks of diffi- 

cult breathing. In infants as laryngismus stridulus. Face and 
lips may feel tight in attack, causing difficulty in speech and 
swallowing. 

b. ‘CARPO-PEDAL SPASMS’. — ^Most characteristic in infants,^ 

Hands in ' accoucheur’s position ’ : fingers flexed at metacarpo- 
phalangeal joints, extended at others : fingers pressed together 
and margins of hand approximated by spasm of thenar and 
, hypothenar muscles. Thumb folded across palm, or pressed 
against forefinger. Wrists often flexed. Ankles dorsiflexed. 
Toes flexed. Hands and feet swollen, tender, and hot. 

c. EXI'ENSIVE SPASMS. — In severe cases. Elbows flexed, arms 

crossed over chest. Knees extended. Abdomen rigid. Rarely 
spasm of diaphragm, with cyanosis and dyspnoea, and of 
pharjmx. Occasionally in adults, spasms general, with or 
without loss of consciousness. 

PAROXYSMS. — Onset sudden : often preceded by tingling. 
Duration : few minutes to hours, or longer in adults. Relaxa- 
tion gradual. Persist in sleep. Painful in severe cases. 

2. Increased Irritability of Neuro -muscular System. — Also 
present between spasms : — > 

a. CIJVOSIEK’S SIGN. — Mechanical irritability of muscles and 

nerves. A tap over trunk of facial nerve causes muscular 
contractions. '1 

b. ERB’S^ SIGN. — Increased irritability to electric current, both i 

faradic and galvanic, especially in ulnar nerve. An anodal / 
opening tetanus may occur. 

c. TROUSSEAU’S SIGN. — In interval between paroxysms, a 

spasm is induced by compression of limb or pressure on nerve 
trunks. 
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3. Lesions of Bctodermal Tissues. — Rare. In chronic cases 
only. ^ (a) Cataract. (6) Opacities in lens (slit-lamp), (c) Loss 
of hair. (<f) Brittleness and ridging of nails, (e) Defects in 
S _ enamel of teeth. 

((latent Tetany. — Signs of increased neuro-muscnlar irritability, 
/ e.g., Chvostek and Trousseau, may be present without spasms. 

\ May be twitching of muscles or complaints of tingling, pains, or 
cramps. This 'latent tetany’, a mild or chronic degree, may be 
converted to 'active' by alkalis, diarrhoea, pregnancy, lactation, 
or other causes. 


DIAGNOSIS. 

Usually simple. Estimate serum calcium if suspected. From : — 

Tetanus. — Tetany is distinguished by; (i) Onset in hands and 
feet ; (2) Posture in spasm ; (3) Etiological factor. 

Hysterical Contractions. — Generally unilateral. Electrical irrit- 
ability not increased. 

Strychnine Poisoning. — Complete relaxation between spasms. 

PROGNOSIS. 

Depends on associated condition. 

Infants. — Serious if debilitated, if diarrhoea severe, or spasms wide- 
spread. I 

Adults. — Mortality high with dilatation of stomach. 

TREATUIENT. 

Varies in different forms [see wider Principal Types). 'Active’ 
and 'latent' tetany may need different treatment. General con- 
siderations : — 

1. Acidosis. — ^Note ; — 

a. Active tetany of any type tends to disappear on production of 

acidosis — e.g., gastro-enteritis causing acidosis temporarily stops 
tetany in rickets. 

b. Production of acidosis: By administration of inorganic acid or 

certain salts of inorganic acids in sufficient amount. Calcium 
chloride most effective : only a portion of calcium is absorbed 
from bowel, and excess of chloride radicle absorbed has acid 
effect ; action is not due to calcium, and calcium lactate is 
useless at this stage. Ammonium chloride also effective. 

c. Acidosis thus produced only continues while the drugs are being 

given : other further treatment necessary. 

2. Parathormone. — In hypoparathyroidism, and in acute tetany 

with hypocalcsemia. Only acts on injection. 

13. Calcium Lactate. — To supply calcium deficiency. 

Vitamin D. 

5. Sedatives.— Often necessary. Chloral hydrate; gr. v to x for 

adult ; gr. iij to v in enema for children. 

6. Constipation. — ^Enema or colonic washes. 
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IV. CALCIUM AND PHOSPHORUS METABOLISM, 
normal and abnormal. 

Calcium Metabolism: General Consideration.— Y 

PRINCIPAL FUNCTIONS OF CALCIUM.^ 

1. Formation of bone. Errors of calcium metabolisna prdr- 

duce : (a) Rickets and osteomalacia ; (b) Osteoporosis ; (cjjj) 
Generalized osteitis fibrosa. \ 

2. Control of irritability of muscle and nerve. 

3. Factor in coagulation of blood. 

CALCIUM IN DIET.— 

Rich in Calcium. — Milk, cheese, butter, eggs, green vegetables, 
nuts. Oranges : rich in calcium but no vitamin D. 

Poor in Calcium. — Seeds, roots, and tubers. 

Amount Needed in Diet. — 0*4 to i gm. daily (adult). 

Of calcium ingested, portion is converted by digestive juices 
into insoluble carbonates, and excreted unabsorbed. 

Calcium salts administered by mouth are absorbed with diffi- 
culty : aided by lactose. 

CALCIUM IN BLOOD.— 

Serum calcium contains 9 to ii mgm. per cent (blood-cells 
contain no calcium). > , 

CALCIUM EXCRETION — On normal diet about 0-4 to i gm. daily. Ni 

1. In F/ECEsi— ( a) Endogenous: mainly controlled by vita- ; 

min D. hb) Exogenous: unabsorbed from diet. Total - 
0*4 gm, tiaily. 

2. In Urine. — Varies mainly with amount of blood calcium.-^ 


About 0*5 gm. daily. 

Storage of Calcium and Phosphorus in the Body. — Are stored 
in spongiosa of bone under influence of vitamin D, whence they 
are supplied as needed to the blood for use of tissues under 
influence of parathormone. Such storage is indejiendent, partly 
or entirely, of function of bone formation and presence in corticalis 
of bone. 

Phosphorus Metabolism : General Consideration. — 
FUNCTIONS OF PHOSPHORUS.— 


1. Essential to deposition of true bone. 

2. Concerned in contraction of muscle. 

3. Concerned in acid-base equilibrium. 

4. Concerned in storage and utilization of carbohydrates. 
CONNECTION BETWEEN PHOSPHORUS AND CALCIUM 

METABOLISM. — A reciprocal relationship between amounts of 
calcium and inorganic phosphorus in the blood is often found. v 
Phosphorus possibly controls calcium. 

PHOSPHORUS IN DIET. — Ingested as : nucleoprotein in meat, 
phosphoprotein in milk, lecithin in egg yolk and liver, andV 
inorganic phosphates. / 

PHOSPHORUS IN BLOOD. — (i) Organic compounds ; esters and/ 
lipins. (2) Inorganic compounds ; less than one-twelfth of total 
equal amounts in plasma and corpuscles. 

Plasma Phosphorus, Inorganic. — In adults, 2-5 to 3*5 mgm. 
per cent ; in children (growing bone) up to 5 mgm. per cent. 
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Summary of Principal Factors Controlling Calcium and Phos- 
phorus Metaholism. — 

I. INTAKE. — Amount in diet of (a) calcium and phosphorus, (b) 
vitamin D. 

j 2. ABSORPTION FROM INTESTINE. — Controlled (a) primarily 
’ ■ by vitamin D, (6) by acidosis and alkalosis, (c) by phosphatase, 

^ (rf) by condition of intestine. 

3 . DEPOSITION AND STORAGE IN SPONGIOSA OF BONE. 

— Controlled primarily by vitamin D. 

4. SUPPLY FROM SPONGIOSA TO THE BLOOD IN ACCORD- 

ANCE WITH NEEDS OF THE BODY. — Controlled primarily 
by parathormone. Also by thyroid secretion. 

5. IONIZATION OF CIRCULATING CALCIUM.— Diminished by 

cLU£ 3 ,losis 

6. EXCRETION IN FiECES. — Controlled primarily by vitamin D 

(deficiency increases excretion). Also by thyroid .secretion. 

7. EXCRETION IN URINE. — ^Varies directly with amount of 

calcium in blood. Also increased in ; renal rickets, chronic 
nephritis, hyperthyroidism. 

8. APPOSITION (DEPOSITION) IN FORMATION OF TRUE 

BONE FROM OSTEOID TISSUE; — Depends on amount of 
calcium and phosphorus in blood. Also on phosphatase. 

DieteUc Deficiency in Calcium and Phosphorus. — Usually also 
associated with deficiency of vitamin D. Necessarily results in 
hypocalcaemia. 

MANIFESTATIONS. — Skeletal rarefaction, e.g., osteoporosis ; 
rarely tetany. Pregnant women specially liable ; infants of such 
mothers also deficient in calcium and prone to infantile tetany. 

Vitamin D — Operates normally to secure most economical use of 
supply of calcium (and phosphorus) in the diet, and after absorp- 
tion in the body. 

MODE OF ACTION. — (i) Probably controls and limits excretion of 
calcium and phosphorus in fseces (no direct action in urinary 
excretion) ; (2) May aid absorption from bowel ^ (3) Influences 
for storage purposes deposition of calcium and phosphorus in 
spongiosa of bone. Action on bone formation: uncertain, but 
can influence by above methods amounts and - deposition of 
calcium and phosphorus, either by deficiency of vitamin (develop- 
• ment of rickets and osteomalacia), or by excess of vitamin. 
Control on amount of serum calcium and phosphorus uncertain 
(probably parathormone).^ No evidence of influence on utiliza- 
tion of calcium by the tissues. 

DEFICIENCY OF VITAMIN D.— Results in : (i) Hypocalcseinia ; 
phosphorus in blood also falls. {2) Increased excretion of calcium 
in faeces, even on calcium-poor diet. No change in urinary calcium. 
\ Manifestations (ascribable to hypocalcaemia). — Rickets, osteo- 

/ malacia, osteoporosis, dental caries, tetany. Also ‘hunger 

osteopathy'. 

jijote . — In rickets, serum calcium may be normal. 

EXCESS OF VITAMIN D. — (Experimental hypervitaminosis D. 
Enormous doses employed.) Initial action : (i) Diminished 
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Calcium and Phosphorus Metabolism — Excess of Vitamin D, coiHiinted, 
excretion of calcium ; (2) Diminished storage in spongiosa ; {3) 
Increased absorption from bowels. Whence : hypercalcaemla 
causing ‘metastatic calcification', increased density at growing, ^ 
end of bone and in teeth, and later rise in urinary calcium. 
Wasting and Diarhhcea. — ^Direct toxic action of irradiatem 
ergosterol. ' { 

Parathyroid Gland Secretion Parathormone ’). — Controls re- 
quisite supply to the blood from storage in spongiosa of bone. 

HYPOPARATHYROIDISM.— Results in: (i) Hypocalcfemia : 
plasma phosphorus high. (2) Retention of calcium and phos- 
phorus in the spongiosa. 

Occurrence.— (a) Parathyroidectomy. (6) Spontaneous (cf. 
myxcedema) ; very rare. 

Excretion of Calcium. — Low in urine and high in faeces. 
Manifestations. — Tetany. Occasionally cataract, brittle nails, 

HYPERPARATHYROIDISM.— Results in ; (i) Depletion of stored 
skeletal calcium and phosphorus. (2) H3q>ercalcaemia. 

Manifestations. — Generalized osteitis fibrosa ; metastatic 
calcification. 

Acidosis and Alkalosis,— Degree of influence and mode of action 
uncertain. Calcium probably absorbed only in acid or neutral 
medium. Influences : — 

1. IN INTESTINAL CANAL. — Acid reaction in small intestine 

converts insoluble calcium phosphate, carbonate, and soaps / 
into soluble calcium salts, and aids absorption. Alkaline 
reaction presumably has reverse effect. 

2. IN BLOOD. — Of total serum calcium (10 mgm. per cent) about 

60 per cent is non-diffusible and 40 per cent diff’usible and 
active (ionized). Plasma COg can convert relatively insoluble 
acid calcium phosphate into more soluble calcium bicarbonate 
and CaHPOt, thus increasing active portion. Alkalosis impedes 
the ionization. May account for occasional tetany without fall 
of serum calcium (ionization impeded by alkdlosis), and, per 
contra, absence of tetany with low serum calcium (ionization 
aided by acidosis). 

Occurrence of Alkalosis. — In : (a) Overdosage with 

alkalis ; (6) Intestinal disease involving loss of chloride — 
e.g., excessive vomiting in pyloric stenosis, gastric atony? 
especially udth frequent lavage ; (c) Hyperpnoea — washes 
out COg from plasma ; (rf) Effect of pyrexia. 

Note . — -Also affects circulating calcium. (See also^ 
Tetany, p. 88g.) ] 

l^fANiFESTATioNs OF Alkalosis. — ^Tetany. J 

Phosphatases. — Action little understood. Are enzymes. Widely dis-T 
tribiitcd. (i) Cause deposition of calcium phosphate in bone/ 
thus con\’erting osteoid tissue into true bone. Act by hydroA 
lysing esters into phosphates, thus exceeding limit of soluble 
calcium phosphate and causing deposition. (2) In intestinal 
juices hydrolj'se phosphoric esters of food to soluble calcium salts 
which can be absorbed. 
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PLASMA PHOSPHATASE AND BONE DISEASES.— Great 
increase of phosphatase in certain generalized bone conditions — 
viz., rickets, renal rickets, osteitis deformans, generalized osteitis 
fibrosa, secondary carcinomatosis. Variable in hyperthyroidism, 
osteogenesis imperfecta. Normal in focal osteitis fibrosa. 
Whyroid Gland : Thyroxin. — ^Action remarkable, 
t HYPERTHYROIDISM (either Graves’ disease or due to thyroxin 
injections). — Results in : — 

1. Increased excretion of calcium and phosphorus hoih in urine 

and ftsces. 

2. Calcium and phosphorus in blood unchanged. 

Result on Bones, — Osteoporosis. Due entirely to excessive 
osteoclastic lacunar absorption ; no cessation of deposition 
of calcium salts (as occurs m rickets). 

After Iodine Administration or Thyroipectomy. — ^Excre- 
tion returns towards normal. 

MYXOEDEMA. — Calcium excretion diminished. 

IN PARATHYROID TETANY.—Thyroid by mouth or thyroxin 
increases serum calcium : thus influences cure. Increase lasts 
six weeks. 

Ncit. — Thyroid inc.rea.'se.s blood calcium when deficient, bnt 
not when normal. 

MODE OF ACTION OF THYROID.— Apparently acts on bones (cf. 
parathyroid), causing output of calcium into circulation : hyper- 
calciemia prevented by increased excretion. 

Calciusi and Phosphorus Metabolism in Disease. 



Hypocalcairaia 
Hypercalcajinia . . 
Hypovitaminosis D 
Hypervitaminosis D 
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Hyperparathyroidism . . 
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Calcium and Phosphorus Metabolism, continued. 


I. 


Hypocalcsexnia. — v 

SPECIAL CHARACTERISTICS.— \ 

Changes in Bones. — H3rpocalczBmia is associated ^yith 
deficient deposition in or withdrawal from bones of calcium/' 
and phosphorus, resulting in rickets, osteomalacia, osteo-Jj 
porosis, hunger osteopathy. 

Tetany. — Deficient serum calcium cannot control irritability 
of muscles and nerves. 


OCCURRENCE. — Occurs in following conditions : — 


1. Deficiency of Vitamin D in Diet. 

2 . Hypoparathyroidism . 

3. Deficiency of Calcium and Phosphorus in Diet. 

4. Alkalosis. — 

Manifestation. — Tetany. 

5. Gastro-intestinal Disturbances Causing Alkalosis.— 

Excessive vomiting, e.g., in pyloric stenosis ; also gastric 
atony, especially with frequent lavage. Loss of chlorides 
produces alkalosis. 

Manifestation. — Tetany. 

6 . CcELiAC Disease and Idiopathic Steatorrhcea. — 

Cause of Hypocalceemia. — Deficient absorption of vita- 
min D. Formation of insoluble calcium soaps with 
excess of unabsorbed fatty acids of little importance. 

Plasma Phosphorus. — Low. ■ ' 

Excretion of Calcium. — In fajces, high ; urine, low. 

Note. — Only a small proportion of this group exhibits 
hypocalcasmia and its sequels. In sprue hypocal- 
cemia is unusual. 

7. Renal Rickets. — Hypocalcemia only occurs in late stages 

of some cases of Renal Infantilism [see p. 663), and in 
these rickets develops and tetany is common. 

Cause of Hypocalceemia. — Uncertain. Plasma phosphorus 
rises with blood-urea. Urinary calcium then increases 
and serum calcium falls. Not due to deficiency of 
vitamin D. Probably disturbance of endogenous 
metabolism from nephritis. 

Plasma Phosphorus. — ^High. 

Bones. — Diminution of calcium and phosphorus. 

Calcium Excretion. — Feces, normal ; urine, markedly high. 

Manifestations. — Osteoporosis, rickets. Tetany. 


Hyporcalcexnia. — ^Is result of abnormal processes rather than the 
cau.sc. Excess of ^ blood calcium tends to result in ‘ metastatic 
calcification’ and in urinary calculi. 

OCCURRENCE. — In following conditions ; — 

I. Hypervitaminosis D. — Sec p. 893. 

“• Hyperparathyroidism. — ^With : (a) Parathyroid tumour ; 
(0) Excessive injections of parathormone (no acute effects 
in man). 
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3. Destruction of Bone. — multiple myelomAtosis, calcium 
and phosphorus may rise in blood, with ' metastatic calci- 
fication ’ and urinary calculi. Ascribed to destruction of 
deposits in bone. 

'Metastatic Calcification ’. — Widespread deposition of cal- 
cium in arteries (including aorta, coronarj'), heart 
muscle, stomach wall, lungs, kidneys, intercostal 
muscles. Deposits are in healthy cells. 


CHAPTER CLXl. 

DISEASES OP THE PITUITARY BODY. 

I. laOBPHOLOGY AND FUNCTIONS OF THE 
PITUITARY BODY. 

Ittorphology, — Lies in the sella turcica, attached by the infundibu- 
lum to the base of the brain behind the optic chiasma. Weight in 
adults about 0-5 grm. Size : transverse diameter 12 to 15 mm. ; 
vertical and antero-posterior diameters 5 to S mm. Divides at 
intraglandular cleft into two lobes. 

ANTERIOR LOBE. — Eni'clops postenor lobe laterally and forms 
two-thirds of body. 

Histology. — Columns of epithelial cells with numerous 
blood-sinuses and blood-vessels. Three types of cells : 
(i) Chromophil, large cells containing granules: (a) eosino- 
phil or acidophil ; (d) basophil, less numerous and mainly at 
periphery of lobe. (2) Chromophobe, small clear neutrophil 
cells These cells are probably fi.ved in tj-pe, as each varietj* 
can produce adenomata. 

POSTERIOR LOBE. — Consists of three parts,. 

Histology. — 

a. Pars Intermedia. — A narrow lining on the posterior 

wall of the cleft consisting of polygonal neutrophil cells. 
‘Hyaline bodies’ present, probably a secretion formed 
by degeneration of the cells. Also sometimes definite 
colloid (contains no iodine) . Blood-vessels not numerous. 

b. Pars Nervosa. — JIainly neuroglia ; no true nerve-cells 

or fibres, and no evidence of formation of secretion. 
‘Hyaline bodies' present, in passage from pars inter- 
media to cavitj' of 3rd ventricle : numerous after 
thyroidectomy. Blood-vessels scanty. 

c. Pars Tuberalis. — Formed by two lateral processes budded 

off from Rathke's pouch, which grow upwards along 
infundibulum : function unknown. 

INFUNDIBULUM. — Stalk connecting glands to floor of 3rd ventricle 
and hypothalamus. 
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The Pituitary Body, continued. 

Development. — Two separate embryonic tissues contribute. 

A process develops from the cerebral vesicle, the thalamen-X 
cephalon, finally forming the pars neivosa and infundibulum : V 
in the latter a cavity connecting \vith the 3rd ventricle persists A 
in certain animals. This unites with • — ' ' 


I. 


2. Rathke's pouch, an outgroui:h from the primitive buccal cavity, 
or stomodaium. Early in 4th week, the neck is constricted by 
growth of the sphenoid cartilage. The cavity persists as the 
intraglandular cleft, the posterior wall forming the pars inter- 
media, this portion of the posterior lobe thus having same 
origin as the anterior lobe. 


£ 


FUNCTIONS AND INTER-RELATIONS WITH 
OTHER ENDOCRINE GLANDS 

It is now believed that pituitary has initial direction and control 
of other endocrine glands. Certain relations with sexual glands, 
thyroid, and adrenals are here referred to. Also has relations with 
thymus and parathyroids. Knowledge incomplete, rapidly advancing, 
and views constantly changing. Evidence obtained by : (i) Adminis-'" 
tration of gland extracts ; (2) Experimental removal ; (3) Correlation 
of clinical syndromes with pathological changes. 

Anterior Lobe. — Secretion is absorbed into circulation. 

ADMINISTR-VITON, BY MOUTH OR INJECTION.— No definite., 
effects m man. In animals : can neutralize effects of hypophy- 
scctomy ; produces gigantism ; produces metamorphosis in 
tadpoles (probably by action on thyroid ; by transplantation 
causes precocious sexual development in rats. 

EXPERIMENTAL REMOVAL.— Tends to produce; (a) Genital 
infantilism ; (6) Partial stunting of growth. Effects neutralized 
by transplantation or injection of anterior Jobe. Adiposity 
common, probably due to posterior lobe injury. Syndrome 
resembling Simmonds’ disease produced in rats by P. E. Smith. 

CLINICAL OBSERVATIONS. — Based mainly on effects of adeno- 
mata. 

a. Chromophobe Cells. — P roduce no hormone. 

h . Eosinophil Cells. — ‘ Growth-provoking’ hormone : skeleton, 
skin, and soft tissues. 

c. Basophil Cells. — ‘Sex-maturing’ hormone. 

Removal of Vhole Gland. — Causes inhibition of growth ar'^r ,* 
sex. Absence of anterior-lobe growth hormone overrid >1 
posterior-lobe obesity factor. {' . 

.•\Nl.ERIOR PITUITARY HORMONES. — ^The following are tiivi^’ 
cliief hormones at present recognized (none yet isolated) : — 7 

1. Growth-provoking Hormone.— F rom acidophil cells. In-f 

flucnccs skeleton, and all tissue. Action exemplified by| 
gigantism and acromegaly. 

2. Gonadotropic, * Sex-m.aturing ’, Hormones. — P rolan A 

and B. From basophil cells. (See p. S99.) 
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3. Thyrotropic Hormone. — Believed to stimulate thyroid to 

produce thyroxin. Note : — 

a. Thyroid atrophies, if pituitary is removed or 

destroyed. 

b. In endemic goitre or after thyroidectomy, anterior 

pituitarj' hj^icrtroplues. 

c. ThjToid hyperplasia and thyrotoxico.‘:is can be pro- 

duced by injection of anterior piliiitani'. Eifecl 
lasts two weeks only : cause unknown. 
Exophthalmos tn Thyrotoxicosis . — .•\scnbcd to cxce.ss of 
thyrotropic hormone and not primarily of thyroxin. 
Is produced experimentally most easily in hypo- 
thyroidism : absence in myxeedema ascribed to 
simultaneous deficiency of the hormone. (Factors 
still obscure .Adrenalin can provoke exophthalmos.) 

4. Diahetogenic H0R.M0NE. — (1) llyjieractivity of lobe is 

associated with lowered carliohydratc tolerance and 
glycosuria : latter often intermittent, vanc.s apart from 
carbohydrate intake, but coma may occur (pituitary' 
glycosuria) (2) Hypo-acti\ity is associated "itli increased 
carbohydrate tolerance. Action of hormone is contrarj' 
to insulin. If an animal's pituitary i.s removed, siib.scijuent 
removal of the jiancrcas doe.s not produce tliabctes 

5. .Adrenotuopic Hormone. — ^Close rclation.shij) exists between 

pituitary and adrenal cortc.x. For Cushing’s syndrome, 
see p. go6. Note: (1) Atrophy of cortex is present in 
Simmonds' disease and develops after hypophyscctomy ; 
(2) Hypertrophy of cortex is jirescnt in acromegaly : (3) 
In Addison’s disease, basophil cells in pituitaiy are 
diminished. 

C. Lactogenic Hormone — The breast is stimulated to lactate 
by ttstrin ; subsequently lactation is maintained by 
anterior pituitary hormone (prolactin). 

ANTERIOR PITUITARY AND SEX HORMONES — 

Menstruation and Pregnancy. — Relationships may be stated 
provisionally as follows : — 

1. Prolan el (antenor pituitary gonadotropic hormone) — 

Stimulates ovanan function, causing maturation of 
Graafian follicle in ovaiy- 

2. (Estnn (thcchn) — Liberated by mature follicle (i.s a 

sterol). Excites oestrus and hypcrpla.sia of uterine 
mucosa .Appears in unne in pregnancy. 

3. Prolan It (antenor pitiiitaiy-likc liornione). — Protein 

compound. Causes luteinization of Graafian follicle. 
Present in urine duniig pregnancy, disappears immedi- 
ately after labour; present in large amount with 
hydatidiform mole. (Also known as aiituitriii S.) 

.p Piosestiii . — Produced by coqius lutciim (is a sterol). 
(1) Prepares uterine mucosa for ovum, maintains it if 
ovum fertilized ; (11) Controls formation of pl.icenta ; 
(lii) Neutralizes oxytocin, thus inhibiting menstruation 
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Anterior Pituitary and Sex Hormones, continued. 

in pregnancy. Menstruahon develops and also -preg- 
nancy ends when progestin ceases and thus oxytocin.^ 
exercises its stimulus of contraction of the uterus. 4 

jVo/c. — S ome authorities believe that there is only one £ 
prolan hormone. Others believe that' prolan B is pro-^ 
duced by the placenta. 

Aschheim-Zondek Pregnancy Test . — Based on presence in^ 
urine of pregnancy of prolan, which produces haemor- 
rhagic follicles (blood-spots) in ovary of sexually 
immature female mouse. Positive in first week after 
first missed period. 

Friedman’s test . — Similarly applied to rabbits. 

Clinical Use of Injections of CEstrin. — (i) At menopause — 
relieves mental and vasomotor disturbances ; (2) Men- 
strual irregularities. 

Production 0/ Menstruation in Amenorrhoea — Kattfmann's 
therapy : Course of cestrin covering about 2 weeks 
followed by course of progestin : menstruation occurs 
on stopping progestin. Large doses must be used and 
Kaufmann’s system followed exactly. If uterus infantile, 
prolonged initial course of cestrin injections. Scheme': ■> 
(i) OEstrin preparation, e.g., progynon B ' oleosum 
(Schering), 200,000 international units, on ist, 4th, 8th, 

1 2th, and i6th days after calculated end of menstrual 
period (by any suggestive symptom) ; (2) Luteip..-- 

hormone, e.g., progestin, 40 units on 19th to 23rd day, 
40 units daily. Menstruation anticipated on 27th or 
28th day. 

Undescended Testis. — Testis is immature. Prolan injections 
activate interstitial cells of testis, which develops and descends. 

Andkosteron. — ^Male sexual hormone. Present in urine. 
Produces comb growth in capons. Chemically allied to 
cestrin. 


Posterior Lobe. — Secretion passes along stalk into brain and hence 
into cerebrospinal fluid. Secretion generally known as pituitrin. 
Probably produced by hyaline cells of pars intermedia : these 
cells pass through pars nervosa and pars tuberalis (which produce 
no secretion), and through stalk to diencephalon. Only effective 
on injection (possibly also by nasal absorption). No recognizable 
change follows removal of posterior lobe. 

POSIERIOR PITUITARY HORMONES. — Two independent 
hormones : — 

1. Oxytocin (Pitocin). —Stimulates uterus to contract, and J 

thus induces menstruation and terminates pregnancy. I:A 
neutralized by progestin. / 

2. Vasopressin (Pitressin). — Certain results recognizable afte/^ 

injection (also on nasal absorption). r 

No clinical effects follow removal of posterior lobe. Apparently 
co-operates with hypothalamus, and manifestations follow 
injury to latter structure. 
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JIAIN ACTIONS OF VASOPRESSIN.— 

X. Raises Blood-pressure. — ^Heart is slowed and beats are 
more powerful. 

Note : Extracts may contain depressor substance, pro- 
duced in manufacture, causing preliminary fall in 
pressure and collapse ; hence dangerous as cardiac 
stimulant : if collapse occurs, injection should not be 
repeated under 3 hours, as further depressor action 
continues for this period. 

i. Water Metabolism. — Inhibits normal diuresis after drink- 
ing large quantities of water. 

3. Stimulates Coxtraction of Ixvoluntarv Muscle. — 
Intestines, bronchial, etc. 

.}. Carbohydrate JIetabolism. — Action comple.x. Antago- 
nizes insulin ; and also adrenalin. 

5 Control of Pigment Formation. — In cold-blooded animals. 
6. Gastric Ulceration — Injections in large quantities pro- 
duce gastric ulcer. Frequency of gastric ulcer after 
removal of hj-pophysis has been noted. 

H YPOTHALAJIIC - POSTERIOR - PITUITARY ASSOCIATED 
FUNCTIONS. — Manifestations chnically only with damage to 
hypothalamic nuclei, e g., by suprasellar tumour, trauma, enceph- 
alitis. Not produced solely by complete destruction of posterior 
lobe (which forms the hormone). Mechanism not understood. 

1. Diabetes Insipidus. Control of Water Metabolism 

{see p gog). — Posterior pituitary hormone enables kidney 
to secrete a concentrated unne. 

2. Obesity. — Normal action on liver, promoting consumption 

of fat, obesity developing in absence. Affects basal 
metabolic rate. Action still obscure. 

3. Sleep. — Control probably under hypothalamus alone. 

II. SYMPTOMATOLOGY OP DISEASES OF 
THE PITUITARY BODY. 

A. Neighbourhood Symptoms. — Due to local pressure eSects : 
occur with tumours or hypeiplasia. 

1. HEADACHE. — Bitemporal Possibly distension of capsule. 

2. OCULAR MANIFESTATIONS.— From pressure on optic chiasma 

and tracts. Especially in suprapitmtaiy lesions. 

a. Primary Optic* Atrophy. — Not uncommon, usually 

unilateral : ‘ choked disc ' may occur on other side. 

b. Alterations in the Visual Fields. — Usually asym- 

metrical. May commence as : — 

i. Biicmporal hennampia . — Classical type, but not 

very frequent. Begins m upper margins. 

ii. Loss of colour vision (red initially). — Often vcr>' 

early ; may begin as central scotoma, or peri- 
pherally, or both together. 

iii. Central scotoma. — Extends to form temporal 

hemianopia. 
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Pituitary Body — Symptomatology o£ Diseases of, continued. 

iv. Unilateral blindness. — Opposite side subsequently, 

V. Homonymous hemianopia. — Occurs occasionally. \ 
Blindness finally may be complete. it 

c. Ocular Palsies. — ^Not common. From pressure on 

4th, and 6th nerves in cavernous sinus. V 

3 CHANGES IN SELLA TURCICA.— (a) Thickening of clinoid' 
processes. Only as part of bony overgrowth in acromegaly 
and gigantism. (6) Thinning of clinoid processes and enlarge- 
ment of sella. With adenomata, (c) Destruction of outlines. 
Usually malignant tumours, (d) Sella abnormally small. 
Primary hypoplasia, (c) Sella normal. In tumours of pituitary 
stalk. 

4. PRESSURE ON THE BRAIN. — Sites : (a) Hippocampus g3'rus, 

producing uncinate fits : not uncommon. (6) Frontal lobes, 
rarely : psychical changes. 

5. NASOPHARYNGEAL SYMPTOMS.— Epistaxis ; discharge of 

mucus or of cerebrospinal fluid. Occasionally, in malignant 
tumours. 

Rarely : Exophthalmos : from pressure on cavernous sinus o^'' 
effect of thyrotropic hormone. Trigeminal neuralgia. Disten- 
sion of veins of scalp and eyelid. 

B, General Pressure Effects. — From rise of intracranial pressure/' 
Rarely marked, except headache. Vomiting and choked disc 
are both unusual. Commonest in suprapituitary lesions in 
children. 


C. Secretory or Glandular Symptoms Proper. — Manifestations 
complicated by the following factors : (i) Either lobe may be 
over- or underactive, and overactivity of one may be associated 
with underactivity of the other ; {2) Overactivity may be fol- 
lowed by underactivity — e.g., acidophil cells may be destroyed 
by increasing chromophobe adenoma ; {3) Effects vary with age 
at onset. 


D. Polyglandular Syndromes. — ^The general control of pituitary 
oyer other endoenne glands causes mutual changes following 
disorders of any gland and produces complicated syndromes {see 
p. 8g8) , For example ; (1) Sexual organs : pituitary enlarges, 
m pregnancy and after castration (overgrowth and adiposity 
m eunuchs). (2) Thyroid: myxeedema common rvith acro-j 
megalj' ; pituitary enlarged and active after thyroidectomy, andj 
m my.xccdcma, goitre, and cretinism ; and inactive in hyper-J 
thyroidism. (3) Supraxenals : hyperplasia marked in basophij 
adenoma of pituitary. ■ 


E. Hypothalamus. — Close connection involving psychical and other 
manifestations, e.g., ‘sham rage'. Little understood. [Sec also 
p. 901.) 
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F, Summary of Pituitary Syndromes . — Provisional classification . — 
ANTERIOR LOBE.— 

1. Chromophobe Cells. — No hormone. Principal lesion : 

chromophobe adenoma. EfTccts very variable. Due to : 
(«). Various local pressure effects, c.g., headache, loss of 
vision (often not dcfinitclj' localizing) ; (6) Interference 
with eosinophil and basophil cells and posterior lobe, 
producing various lij-popituitary manifestations (and 
hyperpitiiitarj’), e.g., I'rohlich’s syndrome. 

Pttmtary Tabes . — Optic atrophy, leg pains, absent knee- 
jerks, but pupils react to light. 

2. Eosinophil Cells. — Growth-provoking hormone. 

a. Ovcr-scctchon (Hypeipttuitaristii). — Principal lesion: 

eosinophil adenoma, (i) Gigantism : before union 
of epiphyses, (ii) Acromegaly : after union of epi- 
physes. (ill) Hemihypertrophy : in children. 

b. Uticlcr-secrclion {Hypopituitarism). — Principal lesion: 

atrophy of whole lobe, (i) Atelciosis, dwarfism : con- 
genital hypoplasia, (ii) Simmonds’ syndrome : prim- 
arj- atrojjhy or acquired, e.g., embolic, (lii) Progeria 
(doubtful). 

3. Basophil Cells. — Se.\-maturing hormone. 

a. Ovcr~secrctton. — Principal lesion : basophil adenoma. 
Cushing's syndrome. 

b Uiidcr-sccrctiou. — See Eosinophil Cells. 

POSTERIOR LOBE — Requires further elucidation clinically. 

a. Ovet •secretion . — May result from pituitary tumours, or 

basal meningitis. Manifestation : ‘pituitarj’ glyco- 
suria '. 

b. Undci •secretion . — Various lesions interfering with hj-po- 

tlialamus : tumours, trauma, meningitis, encephalitis. 
IManifcstations : Some cases of (i) diabetes insipidus, 
(11) obesity, (iii) possiblv subinvolution of uterus. 
WHOLE GLAND.— 

Undcr-sccrction . — Syndromes of adipositj', genital dystroplij' 
or atrophy, stunting of growth and infantilism, varjdng in 
type principally according to age at onset : (i) Before 
puberty: 'pudding-face type’ (Fearnsides). |ii) During 
puberty : dystrophia adiposo-gcnitalis (FrSlilich). (iii) 
After puberty : eunuchoidal tj’pes. 

SUPRASELLAR LESIONS [sec p. 908). — General resemblance 
to chromophobe adenoma, but : (i) 3Iay occur in children ; 
(2) Pressure on chiasma common. 

HYPERPITUITARISM. — Principal syndromes are thus : — 

1. Anterior Lobe. — («) Acromegaly, gigantism, hemihyper- 

trophy ; (fi) Cushing's syndrome. 

2. Posterior Lobe. — Pituitary glycosuria. 
HYPOPITUITARISM.— Principal syndromes:— 

1. Anterior Lobe. — Atelciosis, Simmonds' disease, progeria. 

2. Posterior Lobe. — Diabetes insipidus, some forms of obesity. 

3. Whole Lobe. — Group of sexual infantilism combined with 

obesity (classified as Frohlich’s syndrome). 
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III. ACROMEGALY. 

A condition characterized clinically by excessive growth of certain's, 
portions of the skeleton, especially exhibited in the face and extremi- | 
ties, by overgrowth of the soft tissues, and, patholo^cally, by anM 
eosinophil adenoma of the anterior lobe of the pituitary, causing j 
h3^ersecretion. ' 

Eosinophil Hyperpituitarism of the Anterior Lobe . — Produces skeletal 
overgro^vth, resulting in : (i) Gigantism, if occurring previous to 

ossification of epiphyses. (2) Acromegaly, if subsequent to such 
ossification : in the latter event, the skeletal overgrowth is in the 
acral portions, i.e., periosteal, though not entirely, since the lower 
jaw increases in length. (3) A pituitary giant may become acromegalic, 
since the hypersecretion may subside and then recur, ossification of 
epiphyses occurring in the interval. (4) Hemihypertrophy in infancy : 
one side or one leg ; may disappear later. Minor grades of this hyper- 
pituitarism are probably common. 

In acromegaly two stages may be recognizable, h3q)osecretion and 
its phenomena superseding the hypersecretion. Other tissues of 
pituitary may be affected by pressure, becoming under- or over-active. 

Etiology. — , 

AGE AT ONSET. — Commonest in third decade. 

SEX. — Females 60 per cent. 

PREDISPOSING CAUSES. — Unknown. Hereditary factor. •. 
Pathology. — 

1. PITUITARY BODY. — Adenoma of eosinophil cells of anterior 

lobe : simple or fibrous : never sarcoma. Remainder of gland 
may be affected by pressure. 

2. SKELETAL CHANGES. — Overgro^vth of bone at bony promin- 

ences and sites of stress, e.g., origin and insertion of muscles, 
'the osteoblasts being hypersensitive to ordinary stresses’ 
(Keith). 

3. SOFT TISSUES. — Thickening of skin and subcutaneous tissues 

(principal cause of large hands and feet). 

OTHER DUCTLESS GLANDS. — Thyroid rarely normal : atrophic, 
enlarged, or goitrous. Various changes described in other glands. 

Symptoms. — 

COIMON EARLY COMPLAINTS. — (o) Increase of size in features, 
S‘°''cs, and boots ; (6) Visual changes ; (c) Headache ; 

(**) ^iJ^Shng or numbness of hands or feet. 

The varied symptoms described under Symptomatology, p. 901, ) 
may occur. Note especially hemianopia and the ocular mani- ( 
icstations. General pressure-effects rare. May be previous/ 
gigantism. 1 

SYMPTOMS DUE TO ALTERATIONS OF SECRETION.-— / 

a. Sl^LETAL ChaXGES AND INCREASE IN SiZE. ( 

Face elongated and enlarged. — Especiallj' lower jaw : teeth' 
may^ protrude i inch beyond upper. Also superior 
maxilla, zygoma, and other prominences. Head in 
general enlarged. 
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Hands and feet enlarged. — Uniformly (from subcutaneous 
tissue increase and exostoses at tendon attachments). 
Arms rarely affected. Fingers not 'clubbed*. 

Soft tissues increased. — Nose, eyelids, tongue, and especially 
cars. Skin thick. 

Kyphosis and lordosis. 'Thorax increased in size : respira- 
tory expansion slight. Sternum and clavicles enlarged. 
Use of limbs not affected by changes. 

b. Carbohydrate Metabolism (if posterior lobe involved). — 
In early stage : glycosuria and hyperglycaimia. Later 
stage : hypoglyciemia and high carbohydrate tolerance. 

VARIOUS AND OCCASIONAL SYMPTOMS.— (i) Early stage; 
(n) Libido ; [b) Physical strength. (2) Late stage : [a) Impotence 
or amcnorrlioca ; (6) Ph3'sical and cardiac weakness. 

POLYGLANDULAR SYNDROMES. — Goitre and changes in other 
ductless glands : e.g., combined mj'xoedema and acromegalj' 
occur occasional!}’. 

R.ADIOGRAPHS. — Note especially ; — 

1. Sella Turcica. — May be: (a) Thickening of clinoid 

processes : a part of the general bony overgrowth. (6) 
Thinning of clinoid processes and enlargement of sella. 
Sella is never under the average dimensions. 

2. Hands and Feet. — The terminal phalanges have charac- 

teristic 'tufts’. 

Diagnosis. — Difficult in early stages. X~ray of sella turcica and 
cranium of great value (when perfect). Occasional diagnosis 
from : — 

MYXCKDEMA. — Bones unaffected. Dry hair and skin, etc. 
Effects of thyroid therapy. 

OSTEITIS DEFORJIANS. — Late age. Tibiai curved. Lower jaw 
and soft tissues unaffected. 

ARTHRITIS DEFORIiIANS.— Head not enlarged. Pain. Limited 
movements. 

PULMONARY OSTEO - ARTHROPATHY. — Fingers clubbed. 
Heart or lung affections. 

Course and Prognosis. — 

DURATION. — 10 to 50 years Progress slow, often intermissions. 
Headaches tend to diminish, 

TERMINATION. — From cerebral tumour ; cardiac weakness ; 
very rarely, diabetic coma. 

Notes on Gigantism. — Anthropologists consider persons over 
6 feet 8 inches as 'giants'. Giants are: (i) Pathological — ^i.e., 
hyperpituitarism (40 per cent of all giants) . (2) Normal ; appear- 

ance often suggests acromegaly ; usually weak, physically and 
mentally, and die young, 20 to 30 years. 

Treatment. — 

ORGANOTHERAPY.— Pituitary treatment unsatisfactory. Thyroid 
beneficial in myxeedematous types. 

X-RAY THERAPY TO SKULL.— Occasional benefit. 

OPERATION. — For relief of intracranial pressure and to save sight. 
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IV. BASOPHIL ADENOMA OF THE PITUITARY.* 

(Pituitary Basophilism. Cushing’s Syndrome.) 

A condition ascribed to hypersecretion of the basophil cells of thejK 
anterior lobe of the pituitary, due to presence of an adenoma, an^^ 
characterized by adiposity, stunted growth, sexual changes, anyi 
alteration in hirsuties and skin. 

Pathogenesis. — In dispute. Note : — 

1. Basophil adenoma present in most cases of the syndrome. 

2. S3nidrome can occur in hyperplasia of adrenal cortex in absence 

of basophil adenoma. Also recorded in neoplasm of thymus. 

3. Basophil adenoma recorded in absence of symptoms. 

4. In hyperplasia of adrenal cortex due to tumour, secondary 

increase of basophil cells may occur. 

Hyalinization of cytoplasm of basophil cells recently stated to be 
present in all cases. Not yet confirmed fully. 

Etiology. — 

AGE. — Young adults and adolescents commonest. Onset at 5 to 
25 years. 

SEX. — ^More marked in females. Less common or manifestations 
less developed in males, especially adults. ‘ 

Morbid Anatomy. — 

PITUITARY. — ^Basophil adenoma in anterior lobe : not larger than 
pea. Gland may appear of normal size and tumour only h<y , 
found in sections. 

SUPRARENALS. — Hyperplasia of cortex common : may be gross 
enlargement. 


Symptoms. — 

STATURE. — Undersized (adult males may be tall). 

ADIPOSITY. — Rapidly acquired. May be painful, especially face. 
Distribution : Face, neck, trunk ; extremities less affected. 

OSTEOPOROSIS (Decalcjficatiojt) — Kyphosis usually marked, caus- 
ing loss of stature. Osteoporosis may be local or general. 

SEXUAL CHANGES. — In children (both sexes) : premature sexual 
inaturity. In females (puberty and over) : amenorrhoea, reversal 
of secondary sexual characters, i.e., virilism. In males : ultimate 
impotence. 

ALTERATION IN HIRSUTIES. — In females and young males ; 

trunk. Adult males : hair diminished. 

SKIN . ^Dusky or plethoric ; extreme dryness. Linece atrophic(S\ 
cofg^^^d’ pigmentation. Lower extremity j| 

BLOOD-PRESSURE.— Raised. 

PAINS.---LumbO'Spinal pains. Fatigue and weakness. 

Glycosuna or lowered sugar tolerance. ( 

^^of Icgs^^^^^ " ' purpura-like ecchymoses ; oedemal^ 

Diagnosis. Recognition of syndrome simple. 

Sfe CfsitiKc, Bultetin of the Johns Hopkins Hospital, March, 1932. 
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V. siiKinioNDS’ disease:. 

Pituitarj'' cachexia. Due to destruction of anterior lobe of pituitary 
by various causes — c.g., emboli, thrombosis, tuberculosis, tumours, 
cysts, syphilis, and trauma. Secondary' atrophic changes in thyroid, 
iparathyroids, suprarenal cortex, and reproductive glands. Does not 
Vlevelop after operative removal of hypophysis. 

Onset in Childhood. — General resemblance to Frohlich’s disease, 
but no tumour symptoms. 

TREATMENT. — Injections of anterior lobe extracts. 

Onset in Adult Life. — 

1. EXTRE.ME CACHEXIA. EM.\CIATIOX. AND WEAKNESS.— 

Low blood-pressure and basal metabolic rate 

2. APPEARANCE OF PREMATURE SENILITY.— Hair and 

teeth fall out ; skin rough. 

3. INVOLUTION OF SEXUAL ORGANS.— .-N.menorrhoca, impot- 

ence. Occasionally ; psychical changes Sugar tolerance 
dimini.shcd. May die in coma. 

Diagnosis. — From .Addison's disease : no deep pigmentation ; 

marked rise oi pressure on injection ol adrenalin. 

Progeria. — May belong to this group, but not proved. 

VI. DYSTROPHIA ADIPOSO-GBNITAJ.IS (FrbhUch). 

A group of conditions due to deficient secretion of the pituitary 
gland (hypopituitarism), and characterized by obesitj', arrest of 
development or alteration of sexual characteristics, and tendency to 
infantilism. 

H3^opituitarism in Relation to Adiposity combined with 
Infantilism of Growth and Sex. — Adiposity is controlled by 
hormones of posterior lobe, and growth and sex by hormones 
of anterior lobe. Syndromes combining both groups are due to 
lesions involving both lobes. Manifestations vary, depending 
on : (t) Age at onset — involving degree of growth and sex 

development already present ; (2) The two lobes may be affected 
in different degrees ; (3) Mild grades of all forms are not uncommon. 
nZorbid Anatomy. — ( i ) Tumour of pituitarj’ body, e.g., chromophobe 
adenoma, rarelj' sarcoma, gumma Occasional!}’ ; {2) Primary 
hj'poplasia of gland ; (3) Senous effects on gland or the patlis of 
its secretion produced by extrinsic tumours, injuries, encephalitis, 
or internal hydrocephalus, e.g., from previous meningitis, cerebellar 
tumours. 

Typos. — Following can be correlated (approximately) to age of 
onset : — 

1. ONSET BEFORE PUBERTY. — Fcamsides’ 'pudding - face 

type’. Adiposity enormous and universal. Stature often not 
less and may be greater than normal. Genital dystrophy not 
marked. Tumour may cause early death. 

2. ONSET DURING PUBERTY. — Terms ’dystrophia adiposo- 

gcnitalis' and ‘Frohlich’s disease’ arc usuallj’ confined to 
this group. 
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Dystrophia Adiposo-genitalis — ^Types, continued. 

a. Deficient Growth of Skeleton.— Insuf&cient to constij 

tute ‘dwarfism’. Bodily proportions: shortening oi\, 
lower measurements — i.e., symphysis-sole less thanj| 
-symphysis-vertex — from union of epiph5'ses. In males Jp 
tendency to feminine (or neutra^ outlines— viz., broEmjj 
pelvis, genu valgum common, delicate tapering of fingerLs, 
and fine extremities. 

b. Sexual Infantilism. — Sexual organs remain infantile, 

and secondary sexual characteristics absent — i.e., no 
hair on face, pubes, or axilla, mammae small, no menstnia- 
, tion or spermatozoa. 

c. Adiposity. — General, but specially in feminine sites — e.g., 

over hips. 

3. ONSET AFTER PUBERTY.— 

a. Eunuchoidal Type. — Reversion to a ‘neutral’ type: (i) 

Atrophy of sexual organs, impotence or amenorrhcea. 
(ii) Adiposity : in males, specially in feminine sites, with 
tapering fingers and smooth skin. 

b. Adiposis Dolorosa. — See p. 360. Not invariably of 

pituitary origin. 

Notes on Symptoms. — 

T. GENERAL FEATURES. — Intelligence normal. Somnolence 
common. Sugar tolerance increased. Blood-pressure variable. 
2. NEIGHBOURHOOD SYMPTOMS.— Occur with tumours {see^ 
Symptomatology of Diseases of the Pituitary Body, p. goif. 

Treatment. — See Acromegaly, p. 905. 


VH. TUMOURS OF THE PITUITARY BODY. 

1. Pituitary Tumours. — 

a. ADENOMA. — (i) Chromophobe ; (ii) Eosinophil (acromegaly and 

gigantism) ; (iii) Basophil (Cushing’s syndrome). See Pituit- 
ary Syndromes, p. 903. 

b. SARCOMA. CARCINOMA. — ^Tend to grow through floor of 

sella. Various neighbourhood effects ; discharge of cerebro- 
spinal fluid through nose. 

2. Suprasellar Tumours. — 

a. CYST OF RATHKE’S POUCH. — Unilocular cyst. May be 

entirely above gland (suprasellar cj'st), or involve and distend 
gland. 

b. TUiMOURS OF HYPOPHYSIAL (CRANIO-PHARYNGEAL) 

DUCT. — This duct is the tube of which the end forms Rathke’s 
pouch : tumours form from cell relics. 

Morbid Anatomy. — (i) Adamantinoma : tumour of enamel 
organ found in jaw (i.e., a teratoma). Calcification occurs,.' 
causing in radiographs slight shadow above sella. Some 
deformity of sella common, (ii) Cyst (suprasellar cyst), 
(iii) Intracystic papilloma (rare). 
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SYMPTOMS.— General resemblance to chromophobe adenoma : 
endocrine disturbances usual but variable. Special characters : 
(i) Bitemporal hemianopia common. {2) May occur in children. 
(3) Obesity and polyuria may develop from compression of hypo- 
thalamic nuclei. {4) In children : symptoms of raised intra- 
cranial pressure common — e.g., papillcedema. (5) In adults : 
optic atrophy common. (6) Blood-pressure very low. (7) 
Operation results very bad. 

Note. — Glioma of third ventricle and intrasellar grorvth extend- 
ing upwards may have similar effects. 

VIU. DIABETES XNSXPXDUS. 

A rare chronic affection characterked by the persistent passage of 
large amounts of urine of low specific gravity, and free from sugar 
and albumin. Due to deficiency of posterior-lobe hormone in associa- 
tion with tuber cinereum. Two groups : — 

1. Primary or Idiopathic Group. — No organic lesion. Here- 

ditary factor marked : may be through many generations. 
Usually males. Onset frequently in youth. Slow and insidious. 

2. Secondary or Symptomatic Group. — ^Due to lesion dimin- 

ishing formation of, or obstructing passage into circulation of, 
secretion of posterior lobe of pituitary : (i) Syphilis, common : 
basal meningitis involving pituitary. (2) Tumours and similar 
lesions of pituitary, e.g., ieuksemic infiltration. (3) Organic 
disease of central nervous system affecting circulation of cere- 
brospinal fluid, e g., blockage' of foramen of Magendie as a sequel 
of cerebrospinal fever. (4) Trauma. {5) Encephalitis : epi- 
demic. post-vaccinal, etc. (6) Lesions of stalk and tuber 
cinereum. 

Onset usually gradual : in trauma, onset often sudden and 
immediate. 

'iMforbid Anatomy. — In primary group, no characteristics : bladder 
and ureters may be hypertrophied. 

Pathogenesis. — Water metabolism is controlled by : (a) Tuber 

cinereum (nucleus supra-opticus in hypothalamus) ; ip) Secretion 
of posterior lobe of pituitary — vasopressin. In absence of 
secretion or with injury of tuber, kidney is unable to secrete 
concentrated urine : thus NaCI administered increases volume 
but not salt content of urine. 

Note. — Polyuria may occur with abdominal tumours, tuberculous 
peritonitis, injuries to spine ; action may be vasomotor disturbance 
of kidney. 

^'Symptoms. — (i) General health good, patient usually thin but not 
' emaciated-, (2) Polyuria-, (3) Thirst-, (4) usually normal. 

Constipation. Skin dry. Temperature subnormal. Blood nor- 
mal, or erythraemia. Sugar tolerance normal or increased. 

URINE. — Amount, often 10 to 20 litres {350 to 700 ounces). Specific 
gravity, 1001 to 1005. Almost colourless. Sugar and albumin 
absent, or trace of albumin in late stage. Urea and normal 
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Diabetes Insipidus — Symptoms—Urine, contimied. 

constituents in low percentage : daily excretion of urea, etc., 
variable. Inosite (muscle sugar) occasionally present, possibly^ 
‘washed’ out from muscles by rapid passage of fluid. V 

In secondary group, various other signs due to cerebral tumour, etc.^ 
Occasionally trace of sugar, from affection of pituitary gland./? 
In syphilitic cases, transient temporal hemianopia common. I 

Prognosis. — In primary group, often long life ; death occasionally 
from pneumonia, or from alcoholism, though alcoholic tolerance 
is high (probably from dilution). 

In secondary group, depends on lesion. 

Diagnosis. — Wassermann reaction and radiograph of skull. Dia- 
gnosis from : — 

1. DIABETES MELLITUS. — By absence of glycosuria and of 

hyperglycesmia. 

2, CHRONIC NEPHRITIS.— By absence of albumin, casts, and 

fli^tGrlosc Icros is • 

l. HYSTERICAL ‘ AND FUNCTIONAL POLYURIA.— This is 
transient or intermittent : other signs of hysteria present. 

4. INTERMITTENT HYDRONEPHROSIS.— Renal swelling, inter- 
mittent polyuria. ^ 


Treatment.— If syphilitic, usual treatment, 

PITUITRIN. — Reduces polyuria. Action transient : few hours. ' 
Can be continued permanently. / 

FLUIDS. — Gradually reduce, but not after urine ceases to fall in 
amount. 


CHAPTER CLXII. 

DWARFISM AND INPANTISM 

DI\'.\RFISM. — Extreme deficiency of stature below normal stand- 
ards. ^ Not necessarily infantilism — e.g., spinal caries. 
INF.^NTILISM. — Retention, in varying degrees, of the charac- 
teristics of childhood — sexual, bodily, and mental. 

Note. — ^The following classification is modified from Gardiner-Hill. 

Dwarfism without Infantilism. — ■ 

1. HEREDITARY. — Well-known families exist. 

2. DEVELOPMENTAL SKELETAL DISEASES.— E.g., achon- 

droplasia, osteogenesis imperfecta. 

3. ACQUIRED SKELETAL DISEASES. — Rickets, osteomalacia, 

spinal caries. 

Dw.arfism with Infantilism.— 

1. IDIOPAIHIC. — ^T.ype Lorain [see p. 91 1). 

2. C.ACHECfIC. — Any chronic disease in childhood may delay 

development, witli partial infantilism. This group includes 
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various primly and secondary factors, e.g., malnutrition,, 
vitamin deficiency, rickets. 

a. Cceliac disease. Including various forms of steatorrhoea 

and deficient intestinal absorption. (See Cceliac Dis- 
ease, p. 490.) 

b. Renal infantilism (see p. 663). Probably congenital 

factor 

c. Ankylostomiasis and hookworm infestations. 

d. Syphilis. Usually congenital. 

e. Mental and nervous deficiencies. Many types, e.g., 

microcephaly. 

/. Various. Malaria, heart disease, diabetes. 

3. ENDOCRINE.— 

а. Thyroid : (i) Cretinism ; (ii) Infantile myxoedema. 

б. Pituitary : (1) Simmonds' disease (onset in childhood) ; 

(ii) Frohlich’s disease (see p 907) 

c. Gonadal ; Eunuchoidal types. 

Type Lorain (Ateleiosis). — Present from birth. No cause known. 
Manifestations : Proportions of a miniature adult. No facial, 
pubic, or axillary hair. Sexual organs small, but proportional 
to size. Voice high-pitched. Intelligence vanes ; usually ' sharp 
but mind remains childish ; may appear normal. 

Gonadal Infantilism (eunuchoidal types). — If primary, exhibits : 
(a) Excessive length of limbs, from slow ossification of epiphyses, 
thus differing from pituitary infantilism ; (b) Defect of stature, 
thus differing from taU stature of true eunuchs 
Effect of castration varies with age at which performed. 

Progeria (Hastings Gilford). — Very rare. Dates from birth. Pre- 
mature senility wth extreme fibrosis, especially of arteries and 
kidney. Dry skin, loss of hair, and appearance of old age. 
Death before puberty. Cause unknoivn. 

Brissaud’s Hype. — ^Was ascribed to hypothyroidism, but descrip- 
tion agrees with early Simmonds’ disease. 

MongoUsm. — Origin unknown. Often at end of large families. 
Mongoloid facies, short head, protruding ton^e. Broad hand ; 
short index finger. Mentally defective. Physical defects common 
— e.g., heart, strabismus, nystagmus, umbilical hernia. 
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Section X7.— DISEASES OF THE NERVOUS 

SYSTEM. 


CHAPTER CLXIII. 


SENSORY AND MOTOR PATHS. 

I. PATHS OF SENSATION AND AFFERENT 

TRACTS. 

1. In the Peripheral Nerves. — ^Three systems of sensory impulses 
exist, each with its own fibres : — 
a. PROPRIOCEPTIVE OR KIN.(ESTHETIC SENSATION.— 
Fibres convey sensations from muscles, joints, and bones, and 
ascend consecutively in muscle, tendon, and motor nerves. 
Functions : (i) Deep pressure and pain ; (ii) Sense of passive 
position — muscle sense ; (iii) Accurate localization of pressure ; 
(iv) Discrimination of compass points; (v) Stereognosis, 
cognition of objects by feel. i 

b PROTOPATHIC SENSATION (EXTEROCEPTIVE).— Fibres f 
m sensory nerves. Functions: (i) Pain (pin-prick); (iiK< 
Extrernes of hcH.t and cold- — viz., below 20° C. and above ** 

Sensation (e.g., pin-prick) radiates widely, and power of localiza- 
slight. Areas supplied overlap considerably. 
c. EPICRITIC SENSATION (EXTEROCEPTIVE).— Fibres in 
sensory nerves. Functions; (i) Light touch ; (ii) Temperature 
between 20 and 40° C. ; (iii) Localization — very accurate. 
Also . tactile discrimination, e.g., compass points ; acuiEsthesia, 
K-g-. appreciation of differences in size of objects. No over- 
lapping of areas supplied. 

Relations between areas of epicritic and protopathic loss vary 
with site of lesion ; (i) In peripheral nerve ; epicritic loss 
greater than protopathic, and difference increases as 
IS approached, (ii) In plexus: areas equal. 
(Ill} In dorsal root : epicritic less extensive than proto- 
pathic. Kinsesthctic sensation is retained unless tendons 
are divided. 

SENSORY CHANGES OCCURRING IN NERVE LESIONS. — 

a. AIN. \ aries with cause and severity of lesion. In slow 
> ^®i.^P^‘^®sion, slight or nil ; in inflammation, very severe, 

r’ cause of lesion. 

aSthesfa' (numbne.ss, tingling, etc.).— May occur with nc 

Especially in areas where epicritic sensation^. 

IS lost and protopathic is present. 

^ eSnges''’'*"''’^*^ changes are generally less marked than motor 
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2. Xn the Spinal Cord. — On entering the spinal cord, the sensory 
fibres are immediately rearranged and subsequently ascend in three 
fresh groups. 

GROUPS OF SENSORY FIBRES IN THE SPINAL CORD.— 

1. TAcrrLE Impulses. — ^Include : (a) Light touch (epicritic) ; 

(6) Deep touch (kinaesthetic). 

2. Impulses of Pain and Temperature. — ^I nclude: (a) All 

sensations of heat and cold, both epicritic and protopathic ; 
(6J Pain, viz. (i) pin-prick (protopathic! , (ii) bone pain 
(kinffisthetic). 

3. Impulses of Locality, Passive Position, etc. — I nclude : 

(a) Localization of touch; (b) Tactile discrimination; 
(c) Acuaesthesia ; (d) Sense of passive position ; (e) Sense of 
muscle movement, or muscle sense ; (/) Vibration. 

All primary sensory neurons end about cells on the same side of 
the cord. 

PATH OF THE THREE GROUPS IN THE SPINAL CORD.~ 

1. Tactile Impulses. — ( a) The primary sensory neurons at once 

enter the posterior columns, and ascend in these almost the 
entire length of the cord to the cuneate and gracilis nuclei. 

[b) Light touch fibres give off collaterals which enter the 
posterior horns and end around cells, (c) The fibres from 
these cells — i.e., secondary sensory neurons — immediately 
cross the cord in the anterior white commissure, and pass 
to anterior spino-thalamic tract (of the opposite side), 
forming an ascending tract between the anterior horn and 
Gowers' tract. Owing to this long course m the posterior 
columns and numerous collaterals, light touch is rarely 
completely abolished in lesions of the cord. 

Termination of Anterior Spino-thalamic Tract. — In the 
medulla, the fibres are joined by other sensory fibres, 
e.g., from cuneate and gracilis nuclei, and later also by 
sensory fibres from the head. Combined tract forms 
the median (or mesial) fillet and ascends to optic 
thalamus. 

2. Impulses of Pain and Temperature, — ^T he primary sensory 

neurons enter the posterior horns, and shortly end about 
cells. The secondary sensory neurons from these cross the 
cord obliquely in the course of several segments in 
the anterior white and posterior commissures close to the 
central canal, and ascend in the lateral spino-thalamic tract 
close to Gowers’ antero-lateral ascending tract (of the 
opposite side). Syringomyeh’a injures the fibres while 
crossing the cord ; being arranged here in order of heat, 
cold, pain, from within outwards, heat may be afiected 
more than cold, and cold than pain. 

Termination of Lateral Spino-thalamic Tract, — Joins the 
median fillet and ascends to optic thalamus. 

3 . Impulses of Locality, Passive Position, etc. — ^T he 

primary sensory neurons at once enter the posterior columns, 
and ascend on the same side to the cuneate and gracilis 
nuclei. Collaterals from certain of the fibres end round 

58 
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Paths o£ Sensation and Afferent Tracts in Spinal Cord, continued. 

cells in Clarke’s column, whence the second^ sensorj’ 
neurons pass to the direct (on same side) and indirect (or- 
opposite side) cerebellar tracts, and ascend in these. This\ 
group of impulses is affected in tabes. J| 

Termination of Tracts. — ^Three tracts are formed : — 

i. Fibres in posterior columns ascend to and end i.^/j 
cuneate and gracilis nuclei. Relay fibres decussate'^ ■, 
in fillet, join median fillet of opposite side and 
ascend to antero-lateral nucleus of optic thalamus. 

ii. Direct cerebellar, Flechsig, or posterior spino-cerebellar 
tract ascends on same side through inferior cerebellar 
peduncle to vermis. 

iii. Indirect cerebellar or Gowers' antero-lateral ascending 
tract on opposite side passes through medulla and 
pons, and decussating again reaches the cerebellum 
on original side through the superior cerebellar 
peduncles. Certain fibres run to corpora quadri- 
gemina. 

The last two tracts convey impulses from 
muscles and joints to the cerebellum and are 
concerned in maintenance of equilibrium. 

3. In the Brain. — ^There are two centres for conscious appreciation 
of sensations, viz., in optic thalamus and in cerebral cortex. All 
afferent fibres end in the optic thalamus. 

OPTIC THALAMUS.— 

1 . A mass of gray matter. Is centre for conscious appreciation 

of certain cri«fe sensations, especially of pleasure and dis- 
comfort, including pain, temperature, touch, and con- 
sciousness of changes of such states. 

Cerebral cortex can control activities of this centre. 

2 . Other afferent fibres terminate here, and relays, conveying ‘ 

finer sensattous, commence. They pass through posterior 
limb of internal capsule and corona radiata to cerebral 
cortex, where they reach consciousness. 

CEI^BRAL CORTEX. — Such impulses ascending to cortex are 
redistributed and collected into five main groups (Head and 
• {^) Recognition of position of limbs and body in space 
and of passive movements ; (ii) Recognition of finer tactile differ- 
ences and intensity of touch ; (iii) Recognition of size, weight, 
shape, and texture of objects ; (iv) Localization of a stimulated 
spot ; ; y) Sensations of temperature. They are localized in the.> 
cortex in order from the Rolandic fissure back to the supra- ) 
marginal and angular gyri. ^ 


II. MOTOR TRACTS. | 

motor impulses commence in cerebral cortex, and on 
&... V ° *^“scles pass through at least three neurons, i.e., upper and 
c motor neurons and intermediate neurons. The upper motor 
neurons cross the mid-line. ^ ^ 
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Upper Kotor Neurons. — 

r. CEREBRAL CORTEX. — ^Fibres commence from large pyramidal 
(Betz) cells in motor cortex anterior to fissure of Rolando, 
Centres /row; above downwards are arranged in order : leg, trunk, 
arm, face. Or. in greater detail ; anus, toes, ankle, knee, hip, 
abdomen, chest, shoulder, elbow, rvrist, hand, thumb, neck, 
eyelids, ear, nose, mouth, and tongue, 

2, INTERNAL CAPSULE. — The fibres, forming the pyramidal 

tacts, constitute and pass through the corona radiata to 
internal capsule, where they are arranged /row before backwards 
in order ; (i) In front of angle : (eyes and head), (ii) At angle : 
tongue, mouth, (iii) Anterior trvo-thirds of posterior limb : 
shoulder, elbow, wrist, fingers, thumb, trunk, hip, knee, ankle, 
toes. (In posterior third of posterior limb are sensory fibres 
ascending from optic thalamus to sensory cortex, and posterior 
to these are the optic radiations.) 

3. CRUS, PONS. AND MEDULLA. — In the crus, pyramidal tract 

occupies middle two-fifths of crusta. From here to medulla, 
certain fibres leave the tract, cross the mid-line, and terminate 
in nuclei of motor cranial nerves of opposite side. In the 
medulla, the pyramidal tracts form the anterior pyramids. 
V Here most fibres cross mid-line, forming the ‘decussation of the 

) p}rramids’, and descend as the lateral or crossed pyramidal 

tract of the cord. Remaining fibres continue uncrossed as 
the direct pyramidal tracts. 

‘ 4, SPINAL CORD. — Two tracts are present : — 

i. Lateral or Crossed Pyramidal Tract. — Situated in 

lateral columns. Connects with motor cells of anterior horns. 

ii. Direct Pyramidal Tract (Tiirck’s). — In anterior columns. 

Fibres cross in anterior white commissure and connect with 
anterior horns of opposite side. Crossing is complete at 
mid-thoracic region. 

Intermediate Neurons. — Upper motor neurons of both tracts 
end about posterior horn cells on opposite side to their origin in 
cortex. Thence a relay passes to the anterior horns and connects 
with cells. 

Lower Kotor Neurons. — Fibres commence from motor cells of 
anterior horns, and pass through anterior roots and peripheral 
nerves to end-organs in the muscles. In the brain they commence 
from the cranial nuclei in pons and medulla. 

Extra-pyramidal Kotor Tracts. — Concerned with automatic 
actions. Convey involuntary motor impulses from ganglia in 
brain to anterior horn cells or intermediate stations. 

1. RUBRO-SPINAL TRACT (Bundle of Monakow).— 

Origin. — From dentate nucleus (cerebellum) fibres cross to 
opposite red nucleus, in tegmentum of crus (cerebello-rubral 
tract). Rubro-spinal tract commences from red nucleus, 
immediately decussates ■with opposite tract, and crosses 
mid-line. Communications are effected with motor cranial 


916 DISEASES OF THE NERVOUS SYSTEM 


Motor Tracts — Extra-pyramidal — Rubro-spinal, continued. 

nuclei. In the cord, tract is situated in lateral columns, 
anterior to crossed pyramidal tract, and fibres end' in’' • 
connection with anterior horn cells. J 

FuNCxroN. — ^Main efferent cerebellar tract : connects cerebellum X 
with same side of body (doubly crossed). Concerned ingZ 
maintenance of equilibrium and co-ordination of antagonistic.- 
muscles (group movements). 

In conjunction with this tract are : — 

i. Lenticulo-rubro-spinal (Striato-rubral) Tract. — Fibres from 

lenticular nucleus to red nucleus of same side : thus 
connects with opposite side of body. 

Extra-pyramidal syndromes : Lesions of this and associ- 
ated striate tracts produce Parkinsonism, athetoid 
and choreic movements, tremors, rigidity, and spasms 
(e.g., oculogyral), automatic and of special type, as 
in encephalitis, progressive lenticular degeneration, 
paralysis agitans, chorea. 

ii. Thalamo-spinal Tract. — ^Fibres from optic thalamus. 

2. TECTO-SPINAL TRACT.— 

Origin. — From corpora quadrigemina ; partial (Meynert’s) 
decussation. In cord, situated in antero-lateral columr*'^ 
anterior to rubrospinal tract. Ends round anterior horn cdjpn ] 
Function, — Concerned in reflex actions dependent on auditail ] 
and visual stimuli (e.g., hitting a fast-moving ball). ) 

3. VESTIBULO - SPINAL TRACT (Antero - lateral descendi’;#" 

tract). — 

Origin. — From Deiter's nucleus, in the pons. Tract is un- 
crossed. In cord is situated in anterior columns, and fibres 
terminate about anterior horn cells. 

Functions. — Connects cerebellum with same side of body. 
Is concerned in tone of muscles and in position of body, 
especially in correlation with vestibular and ocular stimuli. 
Deiter's nucleus (lateral nucleus of eighth nerve) has connections 
^ • (^) Semicircular canals, through vestibular nerve ; 

(ii) Cerebellum, roof nuclei, through middle peduncle ; (iii) 
Motor nerves of eye, through posterior longitudinal bundle. 

Other small tracts in cord also show descending degeneration : — 
Tract of Marie.. — In anterior columns : is continuation of 
posterior longitudinal bundle. 

Olivo-spinal Tract (Bundle of Helweg). — From optic ■thalamus 
through inferior olive. Close to vestibulo-spinal tract.- y 
Comma Tract. — Between columns of Goll and Burdach. Con- ^ 
sists mainly of descending branches of afferent fibres. jf 

Septo-marginal Bundle. — Adjoining posterior longitudinal/ 
fissure : mainly proprio-spinal fibres. (The last two tract^ 
do not degenerate' in tabes.) 1 

Lesions of the Pfiotor Tracts. — Destructive lesions of motor tracts 
result in paralysis of muscles supplied. Impulses from brain in 
upper neuron normally inhibit activities of lower neuron, which 
are increased in their absence. Nutrition of lower neuron is 
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independent of upper neuron, and its involuntary activities can 
continue when isolated. T%vo t3^es of paralysis thus occur. 


■I. Paralysis 

2. "Wasting 

3. - Deep reflexes 


4. Electrical 

reactions 

5. Sensory and 

trophic changes 

6. Contractures 


Upper Neuron Lesion 
Spastic 

From disuse only 
Increased, e.g., 
knee-jerks, 
Babinski extensor 
reflex 
Unchanged 

Absent 


Ijttoer Neuron Lesion 

Flaccid 

Rapid and marked 
Absent 


Reaction of degeneration, 
partial or complete 
Present, degree varies 


Mainly of spastic 
muscles 


Mainly of unantagonized 
muscles 


Brown-S^quard's Syndrome. — Occurs in unilateral transverse 
cord lesions. 

1. ON SIDE OF LESION.— 

a. Ik Affected Segment. — (i) Zone of ansesthesia, with area of 

hypercBsthesia above ; (ii) Atrophic (lower motor neuron) 
paralysis. 

b. Below Affected Segment. — (i) Paralysis, of upper motor 

neuron type, (ii) Sensory changes : Loss of sense of 
position, of localization of touch, and of tactile discrimina- 
tion, e.g., size and shape of objects (stereognosis) and com- 
pass points, and also vibrations of tuning-fork. 

2. ON OPPOSITE SIDE TO LESION.— Loss of sensation of pain 

and temperature. Touch may be slightly affected. No motor 
changes. 


111. REFLEXES. 

A reflex is a muscular contraction in response to an afferent, sensory, 
stimulus. Its occurrence involves the integrity of a 'reflex arc’ 
including an afferent nerve, an efferent nen’^e (lower motor neuron), 
a connection between the two in Ihe central nervous system, and a 
muscle capable of contraction. 

A reflex may vary from normal in being : (i) Diminished or absent : 
from interruption at any point of arc. (2) Increased : impulses in upper 
motor neuron (pyramidal tracts) inhibit activity of lower motor neuron, 
and deep reflexes become increased if such impulses are interrupted. 
.(3) Altered in type, e.g., Babinsld's sign. 

•yl. Deep or Tendon Reflexes. — Principal are : (i) Knee-jerk : seg- 
Ij meats of cord involved are second, third, and fourth lumbar, (ii) 
f Tendo Achillis : first sacral segment. Also : jaw-jerk (fifth nerv^e), 

' supinator (fifth cervical), triceps (sixth and seventh cervical). 

2. Superficial Reflexes. — Principal are : (i) Plantar reflex : first, 
' second, and third sacral segments, (ii) Abdominal : eighth to 
twelfth dorsal. Conjunctival, palate, cremasteric, and oAers. 
Superficial abdominal reflexes are diminished in lesions of 
pyramidal tracts (cf. deep, reflexes), e.g., in cerebral lesions. 

/ . 
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Reflexes — Superficial, cmitimted. 

All superficial reflexes depend considerably on condition of 
slcin — e.g., with cold, damp, or laxness, are often absent Jv. 
should be tested for repeatedly, and absence must bej 
cautiously interpreted. h 

Knee-jerks. — v? 

A. INCREASED.— Cause may be: (i) Functional, e.g., hysteria'. 

neuroses. (2) Organic, viz., interference with conduction of 
impulses in upper motor neuron, e.g. : {a) In brain : hemiplegia, 
dementia paralytica, (b) In cord : lateral sclerosis, dis- 
seminated sclerosis, transverse myelitis. 

B. ABSENT. — Cause : interruption of reflex arc, due to : (r) 

Muscular weakness : e.g., muscular dystrophy. (2) Lesions of 
afferent or efferent nerves : e.g., peripheral neuritis, trauma. 
(3j Lesions of lumbar segments of cord, e.g. : (a) Posterior roots, 
tabes ; (6) Anterior horns, poliomyelitis. 

If response be slight or doubtful, test with Jendrassik’s 
reinforcement method. 

Anlde- clonus. — Often occurs with lesions of pyramidal tracts : when 
present is evidence of organic le.sion. ‘Spurious clonus' may he 
organic or functional. 

Plantar Reflex: Babinski’s Sign. — Stimulation of the sole in 
infancy produces upward movement of great toe, i.e., dorsiflexion, 
or ' extensor response ’. After learning to walk, response becomes 
'flexor' : connected with action of great toe in walking. If thp 
pyramidal tracts be interrupted, reflex again becomes 'extensor', 
i.e., a positive Babinski's sign. 

Positive Babinski's Sign is definite evidence of organic lesion of 
upper motor neuron. 


CHAPTER CLXIV. 

DISEASES OF THE PERIPHERAL NERVES. 

I. NEURITIS. 

Causes. — Lesions of single peripheral nerves occur from : (i) Trauma : 
compression or division. Usual cause. (2) Extension. of inflam- 
mation — e.g. from caries of bone. (3) Cold. 
iVIorbid Anatomy. -^Interstitial neuritis — i.e., inflammation of sup^ 
porting fibrous tissue ; later, nerve fibres are destroyed by pressur ' 
Syniptozns. ^\Vith complete interruption of a mixed nerve, complet. 
loss of motor, sensory, and trophic functions results. With partial^ 
interruption e.g., by compression — sensory fibres suffer less than/ 
. sensory change, or slight epicritic loss.] 

* ’ MPTOMS. — Of lower motor neuron type. ( See p. 9 1 7. ) 

2. SENSORY SYMPTOMS.— See p. 912. 

^ ^^^^f^^/^/'UANGES. — Skin, in chronic conditions, dry, glossy, 
and tightly stretched ; no sweating ; often hairless ; liable to 
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ulceration. Nails brittle and furrowed ; growth slow (from 
diminished circulation). Bones may be more fragile. Joints : 
occasionally effusion, thickening, and rarely ankylosis. 

Prognosis. — 

SLIGHT LESIONS (contusions or compression). — ^Recovery in a 
few days or weeks. 

NERVE DIVIDED AND SUTURED.— Progress usually 

1. Protopathic Sensation. — C ommences in 2 to 3 months; 

complete in 6 months. 

2. Epicritic Sensation. — Commences in 6 months ; complete 

in I year or more. 

3. Motor Functions. — In upper extremity, division near 

wrist : recovery in i year. Near elbow and in plexus : 
at least 2 years (Sherren). 

Diagnosis. — Note ; — 

HYSTERICAL CONTRACTURES.— (1) All sensations affected 
over similar area : (2) ‘Stocking’ or ‘glove’ distribution; {3) 
No reaction of degeneration; (4) Flexors and extensors both 
affected. {See Hysteria, p. 1019.) 

VOLKMANN’S ISCH.EMIC CONTRACTURE from tight bandages 
or splint. — (i) No anaesthesia ; (2) No reaction of degeneration. 

• ' 'Treatment. — 

OF DIVIDED NERVES.— Suture. 

OTHER CAUSES AND GENERAL TREATMENT,— See 
Multiple Neuritis, below. 

II. laULTIPLE NEURITIS. 

{Peripheral Neuritis. Polyneuritis.) 

Inflammation and degeneration of multiple peripheral nerves, 
re.sulting in disturbance of motor and sensory functions, usually 
affecting the limbs, and of symmetrical distribution. 

Etiology. — 

1. TOXIC. — Alcohol, lead, arsenic, and mercury. Rarely from other 

•metals and organic substances. 

2. INFECTIOUS FEVERS, especially diphtheria. Rarely enteric, 

influenza, and others. 

3. DIABETES. 

Occasionally : — 

4. Malaria, gout, and possibly rheumatism. Rarely syphilis. 

5. Cachectic conditions : cancer, anaemia, etc. Rare. 

) 6. No obvious cause : cold, over-exertion. 

I Also dominating lesion in : — 

7. Beri-beri, 

8 . Leprosy. 

^Morbid Anatomy. — Mainly parenchymatous neuritis, Wallerian 
) degeneration of nerve fibres ; interstitial changes slight. 
Symptoms. — A general description of s3rmptoms is given here, 
followed by an account of certain special forms, especially the 
alcoholic. Various causes have a selective action on special 
nerves. See also p. 921. 
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Multiple Neuritis — Symptoms, contimted. 

distribution.— S ymmetrical. Distal portions of extremities 

nearly always first affected. Cranial nerves and those supplying » 
trunk muscles rarely affected, except in special forms. i 

MOTOR SYMPTOMS.— Toss of power, especially in extensor 
muscles below knee and elbow, whence wist-drop and foot-droW? 
Characteristics of lower motor neuron lesion present, viz. : 

Flaccid paralysis and wasting of muscles] (2) Loss of deep 
reflexes ; (3) Reaction of degeneration. 

SENSORY SYMPTOMS.— Often precede motor ssmiptoms. (i) 
Tingling, numbness, h3rperaesthesia, anassthesia ; extent of altera- 
tion and impairment of sensation very variable. (2) Tenderness 
of muscles. 

REFLEXES. — Deep reflexes lost. In lower extremities : knee-jerks 
absent, no ankle-clonus, plantar reflex flexor. (Occasionally in 
early stages of nerve irritation knee-jerks are increased, but 
tendo Achillis jerk rarely present.) 

SPHINCTERS.— Unaffected. 

ELECTRICAL REACTIONS. — May be simple diminution of 
excitability, stronger currents being necessary to produce con- 
tractions ; or may be reaction of degeneration. 

STEPPAGE GAIT. — When lower extremities affected. Due to -j 
foot-drop from weakness of extensors. Foot lifted high to clear 1 
toes from ground, thrown forward, and slapped flat on ground. I 
OTHER CHANGES may be ;— 1 

Trophic. — In late stages. Skin smooth and glossy. Nails--'' 
brittle and cracked. 

Vasomotor. — Not common. May be oedema. 

Ataxia. — Usually absent, but in rare cases (alcoholic] marked. 

Contractures of muscles and resulting deformities may occur 
in chronic cases. 

Neuritis may spread along nerve trunks, usually upwards ; or 
distribution extend to fresh nerves, and muscles of respiration 
may be affected. 


Alcoholic Peripheral Neuritis. — Commoner in women. Ago, 
30 to 40 years. Especially chronic tipplers. Onset gradual. Dis- 
tribution symmetrical. {See also Alcoholism, p. 309.) 

INITIAL SYMPTOMS. — ^Tingling in feet and hands. Twitching 
muscles. Cramps in calves. 

GENERAL CHARACTERISTICS :— 

1. Wealcness and paralysis. Onset in lower extremities, mainly 

extensors and calf muscle.s, whence foot-drop and steppafV 
gait. Later, hands and forearms. yi 

2. Rapid wasting of affected muscles, mainly below knee. 1/ 

3. Tenderness of muscles, especially of calves. Sometimes soles* 

of feet. 

4. Deep reflexes lost ; knee-jerks and ankle-jerks absent. 

5. Sensory changes variable. Most in early stages. NumbT^ 

ness and tingling usual. Pains slight, or occasionally 
severe, and nerve-trunks tender. Some anaesthesia usual, 
p.Trtial or complete. 
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0 . Spliinctcrs imaffectccl. (With mental changes incontinence 

may occur.) 

7. llancl.s and feet become congc-sted when hanging down. 

8. Mental change.s common, c.spccially Korsakow’.s .syndrome; 

also delirium, convulsions {.sre Alcoholism, p. 309). 

P.iralysis may extend, involving muscles of respiration. Face 
rarely affected. 

PROGXOSIS. — Usually good, even in severe cases with long period 
before improvement commences. May be many months. Small 
muscles may remain wasted ; steppage gait may persist. Fronl 
mental symptoms, complete recovery is rare. Cardiac degenera- 
tion and jnilmonary tuberculosis may bo fatal. 

DI.'VGXOSIS. — Kspeiinllj" from : — 

1. /y!.si:.N-iCAJ. .Vni KiTis (see bthu-) 

2 Taih’s — In rare forms of neuritis with marked ataxia. Note 
absence of pupil changes, sphincter troubles, and optic 
atrophy ; presence of steppage g.iit and tender muscles ; 
electrical reaction.^ ; congestion of hands. 

Arsenical Multiple Neuritis (see Ansn.vic Poisoning, p. 320). — 
Closely resembles aUoholic form In diagnosis, note : (i) Other 
.signs of arsenical poisoning, especially skin changes ; (2) Com- 
mences in feet rather than in calves (thus differing from alcoholic) ; 
(3) Pam commoner and severer ; {.}) Progress and muscular 
atrophy more rapid 

Diphtheritic Multiple Neuritis {sec DiPiiTiiniii.s, p .n), — Selective 
action on nerve-supply of eve muscles, palate, pharynx and 
laryn,v, and muscles of respiration 

Multiple Neuritis from Lead, Bcri-bcri, Leprosy, etc. — See 
Li:au Poiso.vi.sG, p 3if>, Uniii-iinRi, p 370, 1 .r.raosv, p no, etc. 

Acute Febrile or Toxic Polynouritis.— A rapidly ascending 
polyneuriti'' Some cases may be .aberrant encephalitis Icthargica. 

KTIOUOG^', --Usually no obvious cause. Possibly cold, f.atiguc, etc. 

OXSMT. — Kespmbles .acute specific fes'cr : Sudden onset, rigors, 
pains in back and limbs, he.ad.achc and malaise, high temperature. 

•SPI-ClAl, CMAKACTHKS — 

1. I’ak.si.v.sis- commences in legs, and rapidly ascends. Maj' 

involve intercosials, and in fatal cases the diaphragm ; 
face Hsu.allv esc.apes , .also sphincters (not invari.ably). 
Muscles flabby, and waste very rapidly. 

2. Si;nsoi;v ('nA.vor.s vari.ablc. Pain may be slight or severe, 

with or without an.Tslhe.sia. 

PKOGKIiSS.—Scvcre forms r death in 2 to 10 days. If p.atieiU 
survives initial period, prognosis is surprisingly good, but rccovcrj' 
needs 1 to 2 years. 

DIAGXOSIS.— Srr Landrv's Acoti; Ascknoing Paralysis, p. 9.|f>. 

General Prognosis. — 

WniiX CAUSE IS REMOVABLE, prognosis is good, even with 
extensive paralysis. Improvement at the commencement may 
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Multiple Neuritis — General Prognosis, continued. 

be slow, and occupy many months, with final recovery almost 
complete. Muscles recover in inverse order to involvement, "'x 
Residual Changes may be : (i) Permanent wasting aNdJ| 

weakness of small muscles of hands, or of peronei; (a'm' 
Steppage gait; (3) Contractures; also (4) Mental changed! 
in alcoholism. . A 

IN ACUTE PROGRESSIVE FORMS, mortality vanes with : ' 
(i) Rapidity of extension; (2) Involvement of respiratory 
muscles. Mortality high from latter. 

General Diagnosis. — Usually simple, by the characteristics: (i) 
Symmetrical ; (2) Flaccid paralysis ; (3) Muscular wasting ; (4) 
Reflexes absent; (5) Reaction of degeneration present; (6) 
Tender muscles ; (7) Sensory changes ; (8) Sphincters unaffected ; 
(g) No pupil changes. Ataxia rare. Diagnosis from : — 

IN EARLY STAGES. — ^Acute rheumatism. 

IN CHRONIC FORMS. — Progressive muscular atrophy. Multiple 
neuritis is characterized by more rapid onset, wide distribution, 
sensory changes, tenderness of muscle-s. 

IN ACUTE FORMS. — (i) Acute myelitis of lumbar enlargement. 
(Sphincters affected ; pyrexia. When myelitis above lumbar 
enlargement, symptoms axe of upper motor neuron lesion, an'i' ' 
anajsthesia extends to trunk.) (2) Acute poliomyelitis. (Paralysis ■ j 
less symmetrical ; proximal segments may be affected.) (3) 
Landry’s acute ascending paralysis (see p. 946). (4) Tabes. 

(5) Trichiniasis. ' 

Treatment. — 

GENERAL.— 

Remove the Cause. 

Rest in Bed.— E ssential : 3 to 6 weeks or more. Also saves 
heart and respiratory muscles. 

Diet. — Generous, especially vitamin B. 

Water-bed preferable. Wrap limbs in cotton-wool. 

SPECIAL INDICATIONS IN EARLY STAGES.— 

Pain. — Often eased by cradle and arrangement of limbs. Hot 
fomentations. 

Drugs : Salicylates, aspirin ; morphia as last resort. 
Sleeplessness. — Bromides or paraldehyde. 

Cardiac Weakness (especially in alcoholics). — Digitalis and 
strj'chnine. 

Prevention of Contractures and Stretching of Muscles v 
— e.g., foot-drop and contraction of hamstrings. — ^Very 
important. By splints, celluloid splints, and sand-bags. 

IN LATER STAGES.— 

jVIassage and Passive Movements. — ^Not in acute stages, but 
commence when calves are less tender, or wasting begins. 
Electrical Treatment. — As in Massage. 

Recover, encourage use, in playing draughts, etc. / 
DRUGS. — Tonics of iron and sitj-^chnine. Arsenic in all cases 
except arsenical neuritis. Sodium salicylate and potassium . 
iodide may case pain in early stages. 
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III. DISEASES OF TBE SPINAL NERVES. 

1. CERVICAL PLEXUS. . 

* VPhrenic Nerve. — 

\ CAUSES OF PARALYSIS.— 

1. Fractures, tumours, etc., of spine involving anterior horns 

of 3rd and 4th cervical segmenta or the nerve roots. 

2. Diphtheritic neuritis ; rarely alcoholic or lead neuritis. 

3. Wounds, tumours in neck. (Never in thoracic aneurysm.) 

4. Pressure in mediastinum. 

5. Avulsion. For pulmonary tuberculosis or bronchiectasis. 
Occasionally no obvious cause (unilateral only). 

CHARACTERISTICS. — Diaphragm paralysed. Results : — 

1. Respiration by intercostals and accessory muscles. Epi- 

gastrium drawn in during inspiration. Often noticeable 
only on deep respiration. Lower intercostals may also be 
paralysed. May be no abnormality when unilateral. 

2. Dyspnoea on slight exertion. Respiration at rest usually 

normal. 

3. Congestion at ba.se of lungs usual. 

4. X rays show deficient movement of diaphragm. 
PROGNOSIS in bilateral forms. — Bad : respiratory failure or 

pneumonia. 

DIAGNOSIS. — Difficult, especially in women. In unilateral lesiions, 
affected side of the thorax moves more than the normal side. 
Deficient movement occurs from inflammation above or below 
diaphragm. 

Hiccup. — Involves spasm of : (i) Diaphragm ; (z) Glottis. 
CAUSES.— 

1. Irritation of Diaphragm : e.g., pepper, hot fluids, gastric 

distension. 

2. Idiopathic. Epidemic. Encephalitis. 

3. Reflex in abdominal diseases : peritonitis (general or 

local), intestinal obstruction, enteric, dysentery, etc. 

4. Hysteria. Also in intracranial tumours and disease. 
TREATMENT.— 

Mttti Forms, — ^Holding the breath; long draught of water. 
Severe Forms. — Often obstinate. Blister to epigastrium ; 
firm traction on tongue for one to two minutes ; bromides ; 
faradization of epigastrium or phrenic nerve. Most effective 
are injections of morphia, chloroform inhalation, or anaes- 
, thesia. 

2. BRACHIAL PLEXUS. 

Lesions usually affect a portion only, rarely entire plexus. Causes 
are almost all traumatic, either supraclavicular (usually laceration) or 
infraclavicular (mainly compression). Lesions of the plexus are 
considered first ; then those of the separate branches. 
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Diseases of the Spinal Nerves— Brachial Plexus, cmtimted. 

Lesions of the Plexus. — 

CAUSES.— . '“V 

I. Trauma to Neck. — Blows, wounds, falls on neck, or violent! 
drag on arm. Jfr 

Obstetrical Paralysis. — In this and the first group tho/; 
injury may stretch or tear the plexus, either all, or frov- 
quently only the upper cord. 

3. Fractures and Dislocations compressing cords — e.g., 

dislocated humerus, fractured clavicle, or resulting callus. 

4. Cervical Rib. — E specially affects lower cord. 

Rare causes arc : Tumours ; subclavian aneurysm in neck ; 
toxic neuritis. 

VARIETIES. — (i) Complete. (2) Partial — common forms being : 
{a) Upper arm type, C5 and C6 (Erb-Duchenne paralysis) ; 
\b) Lower arm type, C8 and Di (Klumpke’s paraly-sis). 

1 . COMPLETE LESION. — Arm hangs to side. Results in : — 

1. Complete motor and sensory paralysis of extremity. Serra- 

tus magnus, rhomboids, and levator anguli scapulffi escape. 
Flaccid paralysis of lower motor neuron type, 
ii. Pupil small and palpebral fissure narrowed (branch of Di 
to sympathetic system). May be slight cnophthalmos. 

2. PARTIAL LESION.— 

a. Upper Arm Type : Erb-Duchenne Paralysis. — (Obstetri- 

cal palsy.) 

Lesion : 5th cer\’ical root, and sometimes also 6th ; 

usually rupture. 

Muscles affected : Deltoid, biceps, brachialis anticus, 
supinator longus ; may be others, varying with lesion. 
Position of arm : Hangs at side, rotated inwards. 
Movements lost : (i) Abduction of arm ; (ii) Flexion of 
elbow ; (iii) Supination of hand. 

Sensory changes : Slight. 

b. Lower Arm Type : Klumpke’s Paralysis. — (Usually from 

compression, or residual from extensive paralysis of 
plexus.) 

Lesion ; 8th cervical and ist dorsal root. 

Muscles affected : (i) Intrinsic muscles of hand ; may 
also affect (ii) Flexors of wist and fingers. 

Motor cha 7 iges : Claw hand develops. If flexors are 
affected, inability to grasp. 

Sensory changes : Numbness or anaesthesia, inner side of^ 
forearm and hand. 

Eye chajiges : Pupil contracted, palpebral fissure narrowed, 
slight cnophthalmos, on side of lesion. May be absent. ^ 
Cervical Ribs. — 

GENERAL CONSIDERATIONS. — 

^ ^on^l"ft^^^^ bilateral, with unilateral symptoms, commonly^ 

2. Symptoms in 5 to 10 per cent only. 

3. Onset in early adult life ; generally women'. 
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4. Numerous varieties of ribs, from rudimentary to well- 
formed. Similar symptoms occur, rarely, I'Vith an abnormal 
first dorsal rib. 

Late onset is due to dropping of shoulder and not to late 
ossification of rib. 

SYMPTOMS. — ^Due to compression of ist dorsal nerve, 8th cervical 
nerve (to Jess extent), and artery : — 

1. Pain. — Initial, commonest, and may be sole, symptom. 

Pain, numbness and tingling in ulnar border of forearm to 
wrist and fingers. Sensory changes often slight. 

2. Motor symptoms. — ^Wasting and paresis of intrinsic muscles 

of hand. 

3. Weak radial pulse, strengthening on lifting arm. Not 

common. 

Occasional symptoms : Dissociated ansesthesia. Vasomotor 
changes. Pains in neck and back of head. Subclavian 
aneurysm. Thrombosis. Pupillary changes. 

DIAGNOSIS. — By palpation and X rays. Always consider in 
wasting of one hand. 

TREATMENT. — Symptomatic. Removal of rib.' results vary. 

Long Thoracic Nerve (Nerve of Bell). — (From C5, C6, and C7.) 
Supplies the serratus magnus. 

SERRATUS MAGNUS PARALYSIS.— Isolated paralysis from 

1. Injury in neck : especially carrying weights. Also rarely by 

wounds in axilla, or violent contraction of scalenus medins. 

2. Primary neuritis. Cold. 

It also occurs, with other lesions, in dystrophies and progressive 
muscular atrophy. 

FUNCTIONS OF MUSCLE.— (i) Draws scapula forward; (2) 
Rotates inferior angle up and forwards. 

SYMPTOMS.— 

1. With arms at rest : deformity slight ; inferior angle of 

scapula slightly prominent and tilted towards spine. 

2. When arms are held horizontally : scapula becomes ’winged’. 

3. Impairment of power of pushing. 

4. Arms cannot be raised above horizontal. 

No sensory changes in pure lesions. Trapezius often afiected. 

Circumflex Nerve. — (From posterior cord of brachial plexus, C5 
'and C6.) 

■ CAUSES OF PARALYSIS.— (i) Injuries to shoulder, by dislocation, 
fracture, or blows ; by crutches ; occasionally during operations. 
(2) Arthritis, inflammation spreading from joint. (3) From cold, 
diabetes, lead, etc. : very rarely. 

MUSCLES SUPPLIED.— Deltoid ; teres minor. A branch is sent 
to the shoulder-joint. 

SYMPTOMS.— 

1. Arm cannot be raised or rotated outwards. 

2. Wa.sting over shoulder. 

3. Pain, often severe, and impaired sensation over shoulder. 
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Diseases of the Spinal Nerves— Circumflex Nerve, cmtinued. 

4. Groove between head of humerus and acromion, from 
relaxation of joint. 

In chronic cases, adhesions may form in joint, 

DIAGNOSIS. — From joint disease. Note electrical reactions. 
Suprascapular nerve often affected also. j 

nZusculospiral Nerve. — (From posterior divisions of C5, C6, C7, ancT 
C8.) Paralysis common. 

CAUSES. — (i) In axilla: Dislocations, fractures, callus, crutches. 
(2) In course round humerus : Pressure between bone and hard 
substance — e.g., sleeping with arm over back of a bench. 
Occasionally : Neuritis from cold. Rarely : Strong contractions 
of triceps. Lead palsy affects certain branches, 

SYMPTOMS,— 


Characteristic Symptom. — Radial paralysis: '^v^ist-drop’ 
and inability to extend fingers at metacarpo-phalangeal 
joints : from paralysis of extensors of wrist and fingers. 
(Interossei unaffected.) 

Other Symptoms. — VTien injured in axilla, triceps, brachialis 
anticus, and supinator longus also affected, with loss of exten- 
sion at elbow and supination, but latter effected by biceps 
when elbow flexed. 

Sensation. — Numbness and tingling in distribution, mainly" 
radial side of hand. Sensory changes variable, often absent, 
or anaesthesia of radial branch. 

Electrical Reactions. — In pressure palsies may be normal' 
below site of injury, but nerve inexcitable above. 

DIAGNOSIS. — Usually simple : lesion unilateral. In lead palsy, 
lesion is bilateral and supinator longus escapes. 

PROGNOSIS. — Pressure palsies usually recover in a few days ; 
permanency is rare. 


Ulnar Nerve. — (From inner cord of brachial plexus, C8 and Di.) 

CAUSES OF PARALYSIS. — (i) Wottnds of forearm. (2) Injuries 
at elbow-joint : symptoms may commence after long interval. 
Rarely : nerve dislocated from groove at olecranon ; neuritis 
from cold, etc. Always affected in leprosy. 

MUSCLES SUPPLIED. — Flexor carpi ulnaris and ulnar half of 
flexor profundus digitorum (branches in forearm) ; interossei ; 
two inner lumbricals ; small muscles of little finger ; adductor of, 
and inner head of short flexor of, thumb. 

RESULTS OF LESION. — Vary with site : — v 

1. At or Above Elbow. — (a) Flexion of wrist feeble and 

incomplete ; attempt causes radial deviation, [b) Wrist 
hyperextends on straightening fingers. (c) Fingers 
extended at metacarpo-phalangeal joint and flexed at 
others : in index and middle fingers less marked, owing to 
escape of lumbricals (median nerve), (rf) All movements 
of little finger lost, (c) Separation of fingers lost. (/) 
True adduction of thumb lost, 

2. Lesion near Wrist. — 'Claw hand’ rapidly develops, from 

escape of flexor profundus digitorum and unopposed action 
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of long flexor and extensors (index and middle fingers 
rather less than others). Thumb abducted. 

Muscular Wasting marked : h3rpothenar eminence, inter- 
osseal spaces, and between thumb and index finger. 

Loss OF Sensation. — Over 5th finger, and ulnar half of 4th 
finger and pulp and nail. Protopathic sensation lost over 
smaller area, and deep sensibility present. When lesion 
is below dorsal cutaneous branch, loss is much less 
extensive (Sherren). 

DIAGNOSIS. — From lesions of lower cord of brachial plexus. 
Characteristics are : (i) Claw-hand ; (2) Muscular wasting ; 

(3) Sensory changes. 

median Nerve. — Rarely affected alone. 

CAUSES OF PARALYSIS. — (i) Wounds on palmar surface of 
wrist. (2) Wounds in forearm or arm. Occupation palsies 
affect muscles supplied by median nerve. 

RESULTS OF LESION. — These vary with site : — 

1. Lesion at Elbow. — ^Movements lost are : Pronation of 

forearm ; flexion of wrist (feebly present, with ulnar 
deviation) ; flexion of all interphalangeal joints except 
two distal joints of two ulnar fingers ; abduction of thumb. 

2. Lesion at Wrist. — Thumb movements mainly affected, 

especially abduction. 

Muscular Wasting of thenar eminence. 

Loss OF Sensation. — ^Variable. On palmar aspect, tliree and 
a half fingers ; on dorsum, last two phalanges of index and 
middle fingers and radial half of 4th finger (Sherren). Proto- 
pathic loss of slightly less extent. Deep sensibility retained. 

3. LUMBAR AND SACRAL PLEXUSES. 

Lesions of nerves of lower limb are rarer than those of upper limb. 

Obturator Nerve. — Isolated lesion rare. 

CAUSES. — Injuries occur in parturition. Rarely from pelvic 
groivths or obturator hernia. 

RESULTS OF LESION.— 

Loss OF Movements. — (i) Adduction of thigh (leg cannot be 
crossed over other) ; (2) Outward rotation (obturator extemus) . 

Loss OF Sensation, or Pain. — Inner side of lower half of thigh. 
Often indefinite. 

Anterior Crural Nerve. — (From L2, L3. and L4.) Isolated lesion rare. 

I CAUSES. — (i) Dislocation and fractures of femur, or wounds 
in groin. (2) Psoas abscess, or abdominal tumour. (3) Arthritis 

I of hip. (4) Constipation (neuralgia). 

RESULTS OF LESION.— 

Loss OF Movements. — Extension of knee. Walking is possible. 

Wasting of quadriceps muscle, with reaction of degeneration. 

Knee-jerks absent. 

Loss of Sensation, or Pain. — (i) Lower^ two-thirds of 
anterior and inner side of thigh ; (2) Inner side of leg- to big 
toe (internal saphenous). 
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Diseases of the Spinal Nerves— Anterior Crural Nerve, continued. 

Contracture of flexors occurs, if neglected. 
l^Toie . — ^Injury near plexus : psoas also affected, with loss dV 
flexion of thigh. Somewhat lower : psoas escapes, hut! 
flexion weak, from paralysis of iliacus. W 

DIAGNOSIS. — From wasting in hip-joint disease : no reaction m,;. 
degeneration. [ 

Superior Gluteal Nerve. — Loss of abduction of thigh. 

External Cutaneous Nerve. — ’ Meralgia pamsthetica’ is charac- 
terized by pain and paraesthesia on front and outer side of ' 
thigh : may be severe ; sensory changes slight. 

Commoner in males : in females usually in pregnancy. 

Probably neuritis from trauma in course under Poupart’s ligament 
near anterior superior spine of ilium. 

TREATMENT. — Excision of nerve. Sometimes fails. 

Sacral Plexus. — ^I..esions not common. 

CAUSES. — ^Lesions may arise from : (i) Pelvic tumours, caries, or 
inflammation. (2) Parturition : foetal head compresses higher 
roots against brim of pelvis (i.e., mainly external popliteal fibres). 

(3) Rarely, neuritis extending from sciatic nerve. 

SYMPTOMS. — Resemble incomplete sciatic paralysis, but may_^ \ 
include : (1) Glutei and external rotators of thigh, if upper roots'^^>, 
involved ; (2) Anaesthesia on the back of thigh, buttocks, and f ] 

perineum, if lower roots involved (small sciatic nerve). / 

Sciatic Nerve. — (From L4, L5, Si, S2, and S3.) 

CAUSES OF PARALYSIS. — (i) Fractures of pelvis or femur, or 
dislocations. (2) Wounds in leg. (3) Parturition : (a) In 

mother ; (6) In infant from traction on leg. Nerve divides into 
two main branches high in thigh, and one may escape in wounds. 

RESULTS OF LESION.— 

Loss OF Movements. — (i) Injury at notch: paralysis of (a) 
flexors of knee, {b) muscles below knee. (2) Injury below 
middle of thigh : flexors of knee escape. 

Loss OF Sensation.— Outer half of leg, and all the foot, except 
small area on inner side of dorsum. 

Wasting of Muscles. 

Trophic Changes not uncommon. 


External Popliteal Nerve (Peroneal Nerve). — 

CAUSES OF PARALYSIS. — (1) Trauma in course round fibula. 
(2) ^younds in popliteal space. Occasionally : (3) Prolongec 
kneeling — nipped by biceps cruris tendon. Rarely : (4) Neuritis ' 
primary or lead poisoning, tibialis anticus usually escaping. J , 
MUSCLES SUPPLIED. — Peronei ; long and short extensors of\ 
toes ; tibialis anticus. 

RESULTS OF LESION.— 

Motor Changes. — (i) Foot-drop ; (2) Toes flexed ; (3) Foot, 
commonly inverted, especially if tibialis anticus escapes, but 
vanes with muscles affected. Sequels : Steppage gait i 

(6) Talipes equinus (if internal popliteal iinaiiected). 
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Loss OF Sensation.-— Outer lialf of front of leg and dorsum of 
foot to end of proximal phalanges of toes, 

rmternal Popliteal Nerve. — Course protected and injury rare. 
L RESULTS OF LESION.— 

T Loss OF Movements, — (i) Extension of foot : (2) Flexion of 
, . toes, whence inability to stand on tip-toe. Foot is everted 
(by peroneus longus). Sequels : (a) Talipes calcaneo- 

valgus ; (6) Qaw-foot, from contractures. 

Loss OF Sensation. — Outer side and back of lower third of leg. 
Sole, and entire distal phalanges of toes. 

Diagnosis of Iiesions of Sciatio Nerve and Branches. — From '. 
(i) Cauda equina, and sacral segments of cords. In these: 
(a) Lesions are bilateral ; (6) Sphincters are affected ; (c) When 
lesion is in cord all roots are affected below level of disease. 
{2) Sacral plexus : Distribution of paralysis and anesthesia. 

IV. MULTIPLE NEUROFIBROMATOSIS. 

(Von Recklinghausen’s Disease.) 

An obscure disease originally recognized by neurofibromatosis. Is 
possibly a congenital dyspla.sia. Observation of extensive manifesta- 
^N^'ns is recent. 

Y Note : Tumours may become sarcomatous 

^ Etiology. — Frequently familial and hereditary ; usually formes frustes 
more numerous than complete types. Commences in childhood. 
Other lesions may coexist, e g., syringomyelia. 

Symptomatology. — Five groups of symptoms: (i) Neurological; 
{2) Cutaneous ; (3) Skeletal ; (4) Endocrine ; (5) Psychical. 

1. NEUROLOGICAL MANIFESTATIONS.— Due to neurofibro- 

mata. May affect ; — 

a. Main Trunks of Nekves. — Sensory, motor, or auto- 

nomic. Tumours hard, painless ; often no nerve sym- 
ptoms, but these may be caused by pressure. 

b. Terminal Filaments of Peripheral Nerves. — Peri- 

pheral neurofibromatosis. Tumours very numerous ; 
often pedunculated, constituting ' tnolluscum fibrosttm’ . 

c. Single Nerve and All its Branches. — ^May be hyper- 

trophy of skin and subcutaneous tissues in affected 
area. Con.stitutes 'plexiform neuroma’. 

d. Spinal Roots and Cranial Nerves. — Central neuro- 

fibromalosis. Auditory nerve commonest. (Note : Rela- 
tion to the ordinary single tumour of nervus acusticus 
is uncertain.) 

2. CUTANEOUS MANIFESTATIONS.— 

a. Pigmentary Changes. — (i) Diffuse pigment or patches 

of vitiligo. Areas may be hyperplastic and raised. 
Face usually escapes, but may be affected alone 
('chloasma'), (ii) 'Caf6-au-lait' areas. 

b. Njevoid Formations. — ^From ‘spider n®vi‘ to 'port-wme 

stains'. 
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Multiple Neurofibromatosis — Symptomatology, continued. 

c. ‘Blue-spots’. — ^Are neurofibromata in skin : later project^ 
and lose tint. 

(Also ‘ molluscum fibrosum ' : see above.) 

3. SKELETAL CHANGES.— . 

a. Spinal Curvatures.— Tiare : partial pressure paraplegy 

b. Exostoses. — Especialij’’ cranial bones. 


c. Subperiosteal Cysts. 

d. Osteoporosis. — (? Osteomalacia.) 

e. Changes in Joints. 

4. ENDOCRINE CHANGES.— Any endocrine gland may be 

affected — e.g., acromegaly may occur. 

5. PSYCHICAL CHANGES.— Mental weakness common. 


Formes Frustes and Incomplete Forms. — One group — e.g., 
cutaneous — may precede others for many years. 

Amputation Neuromata. — On central end of nerves divided by 
injury or operation. Very painful. 

TREATMENT. — ^Removal ; but may recur. 


V. SCIATICA. 

Pain in distribution of sciatic nerve arises from : (i) Neuritis ; j 

{2) Pressure on nerve or roots by tumours, etc. ; (3) Neuralgia W 
neurosis. ^ 1 

1. NEURITIS. — Cold or wet : common causes. Gout. .Rheuma-. 

tism, especially spondylitis. Common in alcoholics. Occasion'^ 
ally in diabetes (bilateral) ; gonorrhoea, syphilis. Trauma taxe. 

2. ORGANIC CAUSES. — Pelvic tumours — e.g., uterine, foetal head, 

or even full rectum. 

Etiology. — Common in males. Rare under middle age. 

Morbid Anatomy. — Interstitial neuritis. Nerve red and swollen. 
Symptoms of Neuritis. — 

1. PAIN IN COURSE OF NERVE.— Characters : (a) Unilateral; 

(6) Onset gradual, usually in upper thigh ; at first following 
exertion or in positions stretching nerve, (c) Becomes constant, 
often with paroxysms ; worse at night, on walking, or any 
sudden movement, (d) Severity increases and distribution 
extends ; may involve entire nerve. 

2. NERVE TENDER ON PRESSURE. — Especially over sciatic 

notch, mid thigh, popliteal space, and outer side of fibula. 

3. PAIN ON STRETCHING NERVE (Lasdgue’s sign).— Flex hip 

and extend knee. " \ 

4. MUSCULAR WASTING, in chronic cases. Moderate degree! 

No reaction of degeneration. L 

5. NO CUTANEOUS HYPERESTHESIA, except over nerve trunki 
OTHER FEATURES. — Walks with knee bent, on toes, to relaif 

nerve. Knee-jerks usually brisk. Ankle-jerks often lost. Skin 
generally dry and cold, occasionally sweating and trophic changes; 
Cramps and spasms not very common : usually at night. Scoliosis 
may develop : concavity usually away from affected side. Fibrous 
nodules common in lumbar and gluteal muscles. 
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HIGH SCIATICA. — Sicard divides the site of neuritis into many 
' groups. The^ most important is often called ‘high sciatica’ — 
situated ivithin the bony canal and as far down as the posterior 
root ganglion. It is said that lymphocytes are present in the 
cerebrospinal fluid ■wdth origins within the bony canal. 
BILATERAL AND UNILATERAL SCIATICA.— True sciatica is 
usually unilateral, but may be bilateral, and is generally so in 
diabetes. Most general causes and conditions within the pelvis 
result in bilateral pain. 

Course. — Duration variable, often obstinate. Remissions common. 

Diagnosis. — X-ray of spine, pelvis, and hip-joint. Wassermann 
reaction. Rectal examination. 

1. PELVIC TUMOURS, PELVIC DISEASES, ETC.— Note : (a) 

Area of sensory changes ; (&' Reaction of degeneration and 
advanced muscular atrophy ; (c) Absence of knee-jerks. 

Nerve trunk is not tender. Note sacro-tliat disease. 

2. HIP- JOINT DISEASE. — Pain on rotating thigh or pressure on 

trochanter. Nerve trunk not tender. 

3. LUMBAGO. 

4. TABES. 

) INTERMITTENT CLAUDICATION. — After exertion only. 
/ Distribution not of nerves. 

/e. LESIONS OF CAUDA EQUINA. — Bilateral. Sphincters 
affected. Sensory changes. 

Bilateral sciatica suggests general and mtrapelvic causes. 

Treatment. — 

APPROPRIATE TREATMENT OF SPECIAL CAUSES.— Gout, 
gonorrhoea, syphilis, etc. Bowels opened regularly. 

REST IN BED. — Advisable in all cases, for a few days to 3 to 
6 weeks. Leg elevated on inclined plane : kept at rest, if neces- 
sary with long splint. 

HEAT ALONG COURSE OF NERVE.— Hot bottles, hot sand- 
bags, hot iron, or baths. 

COUNTER-IRRITATION. — Blisters, cauterj' along nerve. 

DRUGS. — Often ineffectual. Best are alkalis, sodium salicylate, 
and potassium iodide. In acute pain : phenacetin, aspirin, etc. ; 
morphia as last resort. 

ELECTRICITY.— Effects variable. 

/HYDROTHERAPY, SPA TREATMENT.— Advantageous in 
{ elderly patients. 

jfjlNJECTIONS. — Epidural injections : often rapidly effective in 
7 high sciatica. Into nerve : insert needle into nerve near sciatic 
I notch, about 2 inches deep ; causes pain in distribution. Inject 
I a few c.c. of 2 per cent novocain ; then, slowly, 50 to 100 c.c. of 
warm normal saline. Repeat weekly, two or three times. (Dis- 
tilled water also used.) 

MASSAGE FOR NODULES. — In chronic cases, to strengthen 
muscles. 
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CHAPTER CLXV. ■ ^ 

DIFFUSE AND LOCAL DISEASES OF THE j 
SPINAL CORD. 


I. MYELITIS. 

By analogy with the meaning usually involved in its temaination, 
myelitis should denote inflammation. In general, it is applied in a 
wider, and etymologically more correct, sense to disease of the spinal 
cord. 

Etiology. — 

1. IDIOPATHIC. — Cold, exposure, etc., possible factors. 

2. SYPHILIS. — Only cause of a chronic myelitis ; others are acute 

or subacute. (This form is not referred to in this section. 

See Syphilis of the Nervous System, p. 985.) 

3. COMPRESSION MYELITIS. — Commonly from caries, trauma, 

tumours, aneurj'sm. (See p. 936.) 

4. TRAUMA. — Fracture of spine. Rarely, concussion witbf^t j 

fracture. 

5. ACUTE SPECIFIC FEVERS. — Rare : most often in enteric _ 

influenza. Very rarely, in gonorrhoea, measles, dysentery, V 

other specifle infections. ^ 

6. TUMOURS OF CORD, MENINGITIS OF CORD.— Rors. 

7. ACUTE POLIOMYELITIS. 

Note. — Acute myelitis only is referred to below. 

Morbid Anatomy. — Lesion may be ; (i) Transverse myelitis : (2) 
Diffuse or disseminated myelitis, extending over wide or 
scattered areas : of inflammatory origin ; leucocytic infiltration 
marked, 

MACROSCOPIC CHANGES. — Cord swollen and soft : in severe 
forms, diffluent. Meninges injected. On section, no distinction 
between white and gray matter; often hypersemia. 

HISTOLOGY. — (i) Blood-vessels ; distended ; thrombi common. 
Perivascular lymph spaces infiltrated with cells, mainly mono- 
nuclear. (2) Nerve-cells : swollen and irregular, nuclei degener- 
ated, cytoplasm granular and fatty. (3) Nerve fibres ; myelin 
sheaths swollen, do not take Weigert-Pal's stain, and show fattV 
degeneration (Marchi’s method) ; axis cylinders irregular anf* 
degenerate later. *| 

LATER STAGES.-— Usually less acute forms. Two charactt<ff 
istics : (i) Sclerosis of affected area, by proliferation of neuroglia ; 
{2) Ascending and descending degejterations, tracts later becominc 
sclerosed. *=r 

Clinical Types of Acute Myelitis. — (i) Acute transverse myelitis: 
(a) Dorsal ; (b) Cervical ; (c) Lumbo-sacral. {2) Acute diffuse 
or ascending myelitis, di.sscminatcd myelitis. 
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1. Acute Transverse IKTyelitis. — 

ONSET rapid ; symptoms at maximum ivithin few days. 

' INITIAL SYMPTOMS may be either ; (i) Motor : weakness and 
( stiffness in legs. (2) Sensory ; numbness, tingling, or aching, 
f (3) Girdle constriction at level of lesions. Constitutional sym- 
V ptoms (pyrexia, etc.) slight or absent. 

■'a. Dorsal IHtyeUtis. — Commonest form ; usually about 6th to Sth 
dorsal segment. 

SYMPTOMS.— 

1. Paralysis of Lower Limbs. — Complete or partial ; in latter 

case, flexors mainly affected. Of upper motor neuron type 
(spastic paraplegia) — ^viz., wasting only from disuse, and 
electrical reactions normal or diminished. Lower trunk 
may be affected, in which case umbilicus moves upwards 
on contracting abdominal muscles. 

2. Sensory Changes. — (a) Anasthesia : usually to level of lesion, 

but light touch lost over smaller area than pain : upper 
limit definite or indefinite. (&) Hypertssthesia : band 
common at upper level. Also girdle pains. 

3. Deep Reflexes. — stages : dimmished (flaccid). Later’. 

spastic, knee-jerks increased, anlde-clonus and Babinski's 
sign present. Superficial reflexes : lost to level of lesion. 

4. Sphincters usually affected. Either: (a) Retention with 

overflow; or (i) Bladder empties penodically. May be 
unconsciousness of passage. 

5. Trophic Changes liable to occur; cedema, bull®, bedsores. 

Cystitis may develop from retention, catheterization, and 
infection of urine. 

With a complete transverse lesion or a grave injury, all reflexes 
are lost, ' stage of flaccidity This may be permanent ; 
but, in absence of sepsis, such stage of shock may be suc- 
ceeded, in about three weeks, by a ' stage of reflex activity ' ; 
a slight stimulus will now produce violent spasms of limbs, 
trunk, bladder, etc., the so-called ' mass reflex ' (Head and 
Riddoch). 

PROGNOSIS. — Improvement variable in each group of symptoms. 
Complete recovery rare. Patient usually arrives at a stationarj'^ 
stage in condition of lateral sclerosis, with marked muscular 
rigidity', tendency to spasms, increased reflexes, but slight wasting 
or electrical changes Recovery of sphincter control variable. 
Contractures of flexor muscles develop. 

b. Cervical Myelitis. — Jiare, except in trauma. Diaphragm often 
I involved (phrenic nerve), with rapidly fatal result. 

''symptoms.— 

1. Lower Limbs, Reflexes, etc. — Condition as in dorsal 

myelitis, upper motor neuron paralysis. 

2. Upper Limbs. — Lower motor neuron paralysis — i.e., with 

muscular wasting, etc. 

3. .Vn.ssthesia.— Lower limbs and trunk; in upper limbs 

depends on segment involved. 
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Transverse Myelitis — Cervical — Symptoms, continued. 

A. Special Symptoms may be present : pupil small (spinal 
myosis), slow pulse, vomiting, hiccup ; occasional 
hyperpyrexia. A 

c Lumbar and Lumbo-sacral myelitis. — Uncommon. Jj 

‘'SYMPTOMS.— 

1. Weakness and Paralysis of Legs. — ^Type, extent, ‘dnia 

distribution vary with site of lesion : partly of upper and 
partly of lower motor neurons, but mainly of latter from 
destruction of anterior horn cells — whence : (o) Atrophy of 
muscles ; (b) Knee-jerks absent, with ankle-clonus and 

Babinski's sign present. 

2. Sensory Changes. — Not above groin. 

3. Sphincters affected : urine dribbles (true incontinence). 

4. Trophic Changes, bedsores and cystitis, are early and severe. 

2 . Acute Ascending or Diffuse Myelitis. — Rare. Onset and 
progress rapid ; usually commences in legs. 

SYMPTOMS.— 

1. Paralysis and Anaesthesia, progressively ascending. 

2. Pyrexia and constitutional symptoms from onset. 

3. Sphincters paralysed. 

4. Trophic Changes. — Rapid wasting, bedsores, and cystitis'.'-,. 
DEATH. — Usually within 5 to 10 days, 

ORIGIN. — Probably infective. 

DIAGNOSIS. — Usually simple. From other acute progressiver* 
paralyses : — r 

1. Landry’s Paralysis : By sensory, sphincter, and trophic 

changes, wasting, and pyrexia, 

2, Acute Multiple Neuritis: By sphincter affection, com- 

pleteness of anffisthesia, and absence of muscular pain. 

Bare Types. — 

DISSEMINATED MYELITIS. — Brain and cranial nerves also 
affected. Scattered lesions and irregular symptoms. 

DIFFUSE CENTRAL MYELITIS. — Rapid paralysis, anaesthesia, 
and trophic changes. Reflexes absent. Commences in arms or 
legs. Fatal. 


Prognosis. — 

GENERAL PRINCIPLES :— 

1. No definite prognosis of amount of recoverv can be given 

at onset. Improvement often rapid to a stage and ther 
stationary. Complete recovery very rare, 

2. Better when follo-iving some definite illness. 

3. The greater the extent of the symptoms, the worse tl 

prognosis. ^ 

4. Anessthesia | a sharp upper margin and extension to level 

of lesion is worse than indefiniteness. 

5. Best in dorsal myelitis. In cervical lesion, frequent fatal 

respirator}' paralysis or disease. In lumbar lesion, sphinc- 
ters and legs rarely recover : mortality high from bed- 
sores and cystitis. 
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6. Transverse type better than diffuse and ascending. 

7. High mortality in bedsores and cystitis (result in sepsis and 

^ pyelonephritis). 

[Diagnosis of Transverse IXCyelitis. — Usually easy. Characterized 
T by : (o) Paralysis and anessthesia up to a fairly definite level ; 
(ii) Sphincters affected ; (c) Increased reflexes (exceptions noted 
above). X-ray of spine and Wassermann reaction important. 
Diagnosis from: — 

1. CONDITIONS WHERE THE SYMPTOMS ARE DUE TO AN 

EXTRASPINAL CAUSE.— 

a. Cerebral Lesions. — ^Excluded by bilateral nature and 

anaesthesia. 

b. Acute Multiple Neuritis. — D ifficulty only in lumbo- 

sacral lesions. In neuritis : (i) Pain greater and muscles 
tender ; (ii) Paralysis flaccid ; (iii) Aneesthesia slighter, 
and corresponds to peripheral nerves and not segments ; 
(iv) Sphincters unafiected (unless mental disturbance). 

c. Hysterical Paraplegia. — O ther signs of hysteria; 

never an extensor plantar response ; bilateral anaes- 
thesia very rare. (May coexist with myelitis.) 

Rarely : — 

d. Disseminated Sclerosis. — A cute onset rare, and no 

anaesthesia. 

e. L.ANDRy's Paralysis. — See Ascending Myelitis p. 934. 

2. OTHER INTRASPINAL LESIONS.— 

a. Syphilis [see p. 983). — History, rash, etc. 

b. Compression of Cord. — ^Local tenderness and deformity in 

back ; slow onset ; root symptoms often severe ; X rays. 
In tumoxirs, primary growth — e.g., breast. 

c. H.fflMORRHAGE INTO CoRD. — ^Very rare. Abrupt onset. 

d. Intramedullary Tumours. — Onset slower and unilateral. 

Dissociated anaesthesia and Broivn-Sdquard’s paralysis. 
e Subacute Combined Degeneration. — Anaemia. Reflexes 
absent. Slow onset. 

Treatment, — Special Indicaitons: (i) Prevent bedsores and cystitis ; 
(2) Aid recovery of muscles and reduce contractures. Skilful 
nursing is essential. 

ACUTE STAGE.— 

1. Rest in Bed, oxt water-bed. Frequent change of posture. 

Avoid burns from hot-ivater bottles. 

2. Skin kept absolutely dry and clean. If an area reddens, 

wash with spirit, dry, and dust with powder (zinc oxide 
and starch). Foment bedsores and treat as ulcers. 

3. Bladder. — (a) Retention : frequent catheterization, strictly 

’ aseptic ; or ‘ expression of bladder '. [b) Incontinence : urinal. 

Parts must be kept perfectly clean, and wool packed round 
frequently. For cystitis, bladder washes and urotropine. 

4. Bowels regulated. Enema daily if necessary. 

No local treatment to spine, or drug, is of proved value. 
AFTER ACUTE STAGE (10 to 14 days).— 

Nourishing Diet. General Tonics: avoid slrychnme if spastic. 
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Transverse Myelitis — ^Treatment, continued. 

Encourage to Move Limbs. — Massage and movements. ■ 
Reflex Spasms. — Bathe with hot water ; sedatives, phehij. 

cetin, bromides, etc. . wj 

Contractures. — Watch for and counteract by arranginf? 
position of limbs. 


II. COMPRESSION OP THE SPINAL CORD. 

(Compression Myelitis.) 




Compression myelitis is a term applied to symptoms arid lesions 
resulting from slow compression of the spinal cord. 


Causes. — (i) Tuberculous caries ; commonest cause. (2) Fracture- 
dislocation of spine : rapid. (3) Tumours of : («) Vertebra ; 
(6) Meninges and roots ; (c) Cord. (4) Aneurysms of descending 
aorta (rare). Very rarely : {5) Spondylitis deformans ; (6) 
Syphilitic caries ; (7) Hodgkin’s disease ; (8) Pachymeningitis 
(P. cervicalis hypertrophied]. Occasionally : Hydatid cysts and 
cysticercus. 


Symptoms. — Result from affection of: (i) Vertebrae; (2) Nerve 
roots ; (3) Spinal cord. 

1. VERTEBRAE. — (a) Local pain and tenderness, (b) Rigidity of 

back, (c) Deformity. The pain is increased by jarring and 
movement : may be present before deformity. 

2. NERVE-ROOT SYMPTOMS. — At level of the lesion. Froiii 

compression or irritation in canal or foramina. Pain and 
hyperasthesia in .segments affected : often? agonizing. Later 
there may be anassthesia or ancasthesia dolorosa (i.e., pain felt 
over an anaesthetic area). Occasionally, atrophy of muscles 
from anterior-root affections. Rarely, herpes zoster. 

3. CORD SYMPTOMS (see Transverse Myelitis). — Onset usually 

very slow ; rarely rapid, from ; (a) Vascular disturbances — e.g., 
oedema; (i) Inflammation — i.e., true 'myelitis'. 

Symptoms commence in lower limbs : a spastic paraplegia, 
as in transverse myelitis, characterized by : (a) Weakness 
of legs (earliest sign) ; (6) Rigidity ; (c) Increased knee- 
jerks and deep reflexes ; Babinski's sign. Also, but less 
marked than in myelitis : (d) Sphincters affected ; (e) Sen- 
sory changes and anaesthesia. Final symptoms vary with 
level of lesion (see Transverse Myelitis). Bedsore.s not 
common. 

ABSCESS FORMATION, psoas and retropharyngeal, in tuberc’ 
lous canes. 


\ 


Tuberculous Caries of Spine causing compression . — 

ETIOLOGY.— 

Age. Usually childhood, may be later. / 

I REDisPOSiNG Factors. — -Tuberculosis elsewhere, e.g., lungs. 
Occasionally history of injury. Tuberculous family history 
common. 
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MORBID ANATOMY. — Commences in bodies of’ one or more 
vertebrae ; softening, caseation, and collapse follow, with resulting 
deformity. Tuberculous mass forms in vertebral canal, but rarely 
penetrates dura, and very rarely directly invades cord. 

CAUSE OF COMPRESSION. — (i) Tuberculous mass in canal 
usual cause. Rarely : (2) Compression by bony deformity ; 

(3) Abscess ; (4) Myelitis from circulatory or inflammatory 

changes (rapid progress). 

Actual destruction of nerve tissue uncommon (hence recovery on 
treatment) . 

The nerve roots are affected in the canal or intervertebral foramina. 
SYMPTOMS.— 

Special Characteristics : — 

1. Vertebra. — Deformity usually sharp, with a prominent 

spine ; generally long preceded by local pain, tenderness, 
and rigidity. Compression of cord by tuberculous mass 
in absence of deformity may occur, but rare. 

2. Cord Symptoms. — Onset usually late. Increased knee- 

jerks earliest sign, followed by weakness of legs. 

3. Root Symptoms. — Rarely severe, and often absent. 
Cervical Region. — Frequent in axis and atlas. Common 

symptoms : (i) Spasm of cervical muscles ; (2) Sympathetic 
nerve affected, pupil dilated, etc. (3) Retropharyngeal 
abscess. Cord symptoms frequently absent. Recovery, with 
rigidity of neck and much callus. 

Thoracic Region. — Commonest site. Deformity and, later, 
cord symptoms common. Psoas abscess. 

Lumbar Region. — R esembles above, but knee-jerks may be 
absent. 

COURSE AND PROGNOSIS. — General principles : — 

1. Children better than adults. 

2. Severe myelitis may recover under treatment. 

3. Dorsal lesions better than cervical or lumbar. 

4. Bad with tuberculous lesions elsewhere. 

5. Compression by bone serious. 

TREATMENT. — Absolute rest. General treatment for tuber- 
culosis : otherwise surgical. Treatment for 12 to 24 months. 

Tumours of the Vertebrse. — 

PATHOLOGY.— 

1. Benign . — Yexy rare. Exostoses, chondromata, etc. 

2. Malignant. — ( a) Carcinoma : Always secondary ; primary 

growth commonest in breast, occasionally uterus, stomach, 
etc. (i) Sarcoma : Rare ; primary or secondary. Ex- 
tension to meninges or cord very rare. Compression of 
cord often absent, but roots affected in intervertebral 
foramina. 

SYMPTOMS. 

Special Characteristics : — 

I, Root Symptoms. — Early and marked : progresses to agoniz- 
ing paroxysms, often on the slightest movement. Site 
varies with lesion. Later, anajsthesia or anaesthesia 
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Tumours of the Vertebrae— Symptoms, coiiiinued. 

dolorosa. Anterior roots less commonly affectedj^ 
spasm or, later, atrophy of muscles. 

2. Vertebra . — Pain and tenderness usually severe. Defonn-.| 

ity less angular than in caries (growth replacing bone). fJ 
Growth may invade spinal muscles. J} 

3. Cord Symptoms. — Often absent. Onset may be slow ! 5 t\ 

acute (vascular or inflammatory myelitis). , 

TREATMENT.— Laminectomy to relieve pressure on nerve roots. 
Morphia usually necessary. Course progressive. 

Tumours of Spinal Cord and membranes. — See p. 939. 

General Diagnosis. — X-ray and Wassermann reaction important. 

1. TUBERCULOUS CARIES.— Characteristics : (a) Local pain 

and tenderness over spme ; (fc) Rigidity ; (c) Deformity, often 
prominent spine ; (d) Increased knee-jerks. Ako : {«) Root 
symptoms rarely severe ; (/) Abscesses. Diagnosis is most 
difficult in absence of deformity. 

Diagnosis from ; — 

Tumours of vertebra : Deformity less sharp ; root sym- 
ptoms early and severe ; radiograph. Primary growth 
(breast) ; absence of tuberculosis. Age. 

Aneurysm : Age ; Wassermann reaction ; physical signs. 
Tumours of spinal meninges: Root symptoms earliest; 
symptoms unilateral at onset ; distribution and pro- 
cess ; no deformity. -.v 

Spondylitis deformans : Age. Radiograph. Widespread 
rigidity. 

Pachymeningitis : Usually cervical ; root symptoms severe 
and of long duration before cord affected ; bilateral ; 
progress very slow. 

2. TUMOURS OF VERTEBRAE. — Characteristics : (a) Early root 

symptoms, increased by movement ; (6) Vertebral pain and 

tenderness ; (c) Deformity curved or absent ; together with : 

(d) Primary growth, commonly in breast ; (e) Rapid emaciation. 
Diagnosis from ; Caries ; aneurysm ; tumours of meninges ; 
and pachymeningitis. Also from biliary and other colics ; 
neuralgia and neuritis, e.g., intercostal. 

3. TUMOURS OF MENINGES. — Characteristics : (a) Symptoms 

commence unilaterally ; (i) Root symptoms early ; (c) Cord 
symptoms also unilateral — ^paralysis and root symptoms on 
side of lesion, with main sensory changes on opposite side (may ) 
be typical Brown-Sdquard's paralysis) ; (d) Later, symptom j) 
bilateral; (c) No deformity. >7 

4. CONDITIONS NOT INVOLVING COMPRESSION \ 

DEFORMITY.— 

Diagnosis from : — 

Hysteria and neurasthenia : Tenderness of spine not 
localized ; no affection of sphincters ; no Babinski’s sign. 

In hysteria : distribution of anaesthesia ' stocking ' or 
'glove'; other hysterical signs. 
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Amyotrophic lateral sclerosis'. No sensory changes. 

Neuritis and neuralgias — e.g., intercostal, sciatica, lumbago : 
Very difficult. Often by progress. X rays. Tender- 
ness over nerve trunks. 

DIAGNOSIS OF ‘SPINAL BLOCK’.— See p. 940. 

III. TUMOURS OF THE SPINAL MEMBRANES 
AND CORD. 

Varieties. — (i) Extramedullary or meningeal tumours, viz., tumours of 
meninges and roots ; (2) Intramedullary tumours, viz., tumours 
of cord. All rare, especially intramedullary. 

For Tumours of the Vertebr®, and for Diagnosis, see Com- 
pression OF THE Spinal Cord. 

Note. — Symptoms vary greatly with the position and extent of the 
tumour. 

1. Extramedullary Tumours. — ^Meninges and roots. 

PATHOLOGY. — Usually on the dorsal or lateral surface. Two 
groups : — 

a. Extradural.-^ 

Origin. — Dura mater, vertebral periosteum, or inter- 
vening tissues. 

Histology . — ^Most frequent : (i) Sarcoma ; (ii) Hydatid 

cysts. Rarely : Lipoma, fibroma, etc. Sarcoma alone 
invades cord. Carcinoma very rare, always secondary. 
b Intradural. — Commoner. 

Origin. — Dura mater, meninges, spinal roots. 

Histology. — ^Most frequent: (i) Sarcoma, local or diffuse 
sarcomatosis ; (ii) Fibrosarcoma or fibroma ; (iii) Endo- 
thelioma. Rarely : Gumma, psammoma, lipoma, neur- 
oma, etc. About half are simple and removable. 

SYMPTOMS. — Unilateral, usually, in early stages; later bilateral. 
Early Symptoms ; — 

r. Pam in Bach. — Probably meningeal. 

2. Root Symptoms. — Pain, hyperaesthesia in affected seg- 

ments : subsequently often lost when roots destroyed. 
Later. — 

3. Cord Symptoms. — Onset slowly from compression, or 

rarely rapidly from myelitis. Charactmistics : (o) 

Sensory changes ; (6) Spastic paralysis below segment ; 
(c) Atrophic paralysis in affected segment. Unilateral 
position of growth results in : (i) On side of tumour : 
paralysis and root symptoms, (ii) On opposite side : 
anaesthesia : of variable extent, but involves all sensa- 
tions — i.e., is not ‘dissociated’. Sphincters affected ; 
reflexes increased ; Babinski’s sign present. ^ Later, bed- 
sores and Cystitis common. Brown-S6quard’s syndrome 
may be present typicadiyi more often atypically (lesion 
not strictly unilateral). 

Symptoms vary with position of tumour {see Transverse 
Myelitis). 
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Tumours of the Spinal Membranes and Cord — Extramedullary, coni. 

LOCALIZATION.— By area of root symptoms. Usually site 
one segment above highest level of anaesthesia, but more accurately 
localized by minute sensory changes. J 

NATURE OF GROWTH.— Rarely ascertainable. Note rate of' 
progress, primary tumours, Wassermann reaction. 

PROGNOSIS.— Malignawi : rapidly fatal. Benign : many succesfe-i 
ful operations. 

TREATMENT.— on diagnosis: to remove grou-th, 
relieve pressure, or divide roots. If inoperable (e.g., other growths 
present), morphia. Palliative treatment as in myelitis. With 
positive Wassermann reaction, S3rphilitic treatment, but early 
laminectomy if no rapid improvement (three to four weeks). 

DIAGNOSIS. — From caries, tumours of vertebrae, pachymeningitis, 
and conditions not involving compression {see Compression 
Myelitis). From intramedullauy tumours : in latter, root 
symptoms absent, dissociated anaesthesia. 

2 . Intramedullary Tumours. — Spinal cord. 

PATHOLOGY. — Usually in cervical or lumbar regions. 

Origin. — In cord (glioma), or more commonly invading from 
pia mater. 

Histology. — (i) Tubercle — most common ; (ii) Glioma, | 

gliosarcoma ; (iii) Saircoma ; (iv) Gumma, very rarely. 
Degenerations common. Glioma usually commences in 
gray matter. 

SYMPTOMS. — Unilateral until late. 

1. 'Dissociated' Ancesthesia. — Pain and temperature sense lost 

on side opposite to lesion ; light touch retained. 

2. Spastic Paralysis on side of tumour. Sphincters affected 

deep reflexes increased, and Babinski’s sign present. Brown- 
Sdquard's paralysis present typically or atypically. In 
segment of tumour, atrophic paralysis. 

3. Root Symptoms and Pain. — Absent or slight. 

PROGRESS. — Slow. S5rmptoms later bilateral, as in transverse 

myelitis. 

TREATMENT. — Palliative, unless syphilitic. 

Summary of Symptoms. — 

1. EXTRAMEDULLARY. — (a) Unilateral onset; (6) Root sym- 

ptoms early and severe ; (r) Anmsthesia of all sensations on 
opposite side ; {d) Paralysis on side of lesion ; sphincters aiidy 
reflexes a fleeted. 

2. INTRAMEDULLARY. — (a) Unilateral onset; [b) Root sym- 

ptoms ^SMt or slight ; (c) Dissociated anmsthesia on opposite 
side ; (a) Paralysis on side of lesion ; sphincters and reflexes 
affected. T\pical Brown-Siquard paralysis may occur. 

Diagnosis of * Spinal Block 

I. RADIOGRAPHY.-— After injection of lipiodol : (i) Ordinary ^ 
lipiodol (hea%y, sinking, 30 per cent iodine) by cisternal punc- 
ture, and (2) light ascending lipiodol (10 per cent iodine) by 
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lumbar puncture. Accumulates and forms shadow above and 
below block. 

Paktiai. Ri.ock. — Chronic meningitis ; tumours. 

Comi>m;ti: Bi.ock. — Extra- or intramedullary tumours. 

-• C}UJiCKENSTJiDT'S TEST (.Manometry). — Pressure of cerebro- 
spinal fluid measured bv manometer, when breathing quickly. 
Xormal : lio mm. ILO. 

Anovr. on in Ansr.xcn of ‘Spinal Block’. — Pressure rises 
rapidly if jugular veins (try each separately) compressed ; 
distends intracranial veins and pressure rises at once ; 
falls rapidly on releasing pressure. 

Partiai. Block — Slow rise and fall, or rise without fall. 

3. FKOIN’S SYNDBOME. — Chcmic.al examination of fluid from 
bfhw block ; (i) Fluid clear and slightly yellow, xanlhochiomia, 
from e.xtravasalion of blood . (2) Protein, 3 to ^ per cent 
(normal o-oi) ; (3) Cells absent or not in cxcc.ss. May clot 
spontaneously. Po<ttu c in ; (n) Tumours of cord and meninges, 
.spinal caries ; (/.) Chronic meningitis Possibly in polyneuritis 
and 1-andry‘s paralysis. 

Noti;. — i'roin did not describe tins syndrome. 


IV. SYRINGOMYELIA. 

(Gliosis Or Gliomatosis of (he Spinal Cord.) 

A chronic disease of the .spinal cord, characterized pathologically 
by new growth of neuroglia (gUosis) near the central canal, and 
presence of a cavity, and clinically by dissociated amesthesia, trophic 
changes, and muscular atrophy. 

Etiology. — 

AGE AT ONSET. — Usually 20 to 30 years. 

SEX.. — Commoner in males, 2 to i female. 

NO HEREDITARY AND NO SYPHILITIC FACTOR. 

TRjVUMA. — Prcviou.s severe injury to head, spine, ribs not infre- 
quent, but influence as factor still uncertain ; possibly causes 
h:einorrhagc. 

CONGENITAL ABNORMALITIES occasionally present. 


Morbid Anatomy. — 

SPlNAi. CORD.— On section, two characteristic changes arc 

found , c- 

1. Cavity present. Usually posterior to central canal, oisc, 

variable, from slit to 'most of transverse section. Often 
extends into anterior, and less often into posterior, horns. 
May commiiiiiratc with central canal, and is then lined 
with ependymal cells. Occasionally two cavities, but if 
*0 thev are connected at .some level. 

2. Glio-sis,' increase of neuroglia, around cavity. Of trans- 

lucent gelatinous appearance, often blood-tinged. Con.sists 
of embryonic neuioglial tissue. Degeneration and haimor- 

rliage not infrequent. , , ... , 

The cxlenl of these two changes, absolutely, and also relatively 
to each other, varies greatly. The cavity may extend up and 
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Syringomyelia — ^Morbid Anatomy, continued. 

down most of the cord. The gliosis may cover most of the^^ 
section at certain levels, but the lateral white matter at J 
the periphery is rarely affected. Vertically considered, the \ 
gliosis may extend beyond (above or below) the cavity, here ! 
forming a solid mass. In other cases the gliosis is limite^ 
to a small area surrounding the cavity. The lesions may ' 
extend into the bulb and 4th ventricle. Ascending and 
descending degeneration of affected tracts may occur. 

SITE. — Commonest in lower cervical region ; neict in lumbar 
segments. 

Pathogrenesis. — Theories of origin include : — 

1, A 'gliosis’ or ‘gliomatosis’ — ^i.e., proliferation of neuroglia, 

with subsequent degeneration forming a cavity. Supported 
by invariable presence of some degree of gliosis. 

2. A congenital defect, the cavity being remnant of an embryo- 

nic fissure. Supported by the occasional presence of other 
congenital defects, and by the embryonic nature of 
neuroglia. 

Possibly both groups occur. Haematomyelia is improbable as a 
frequent origin. 

Symptoms. — Result from destruction of nerve tissue and also from - 
pressure on tracts, and hence vary greatly in extent and in com- 
bination of the three groups described. 

ONSET. — Insidious. Initial symptoms noticed may be tingling 
and pains ; frequently absence of pain following bums, cuts, etc. , 
THREE CHARACTERISTIC GROUPS OF SYMPTOMS.— (i) 
‘Dissociated ancesthesia' ; {2) Trophic changes in skin, joints, 
and other tissues ; (3) Muscular atrophy and motor changes. 

Upper extremities and trunk most commonly affected. 

1. Sensory Changes. — 'Dissociated ancesthesia’, viz., loss of 

sensations of heat, cold, and pain, with retention of light 
touch. Limits sharply defined ; distribution usuMly 
asymmetrical and irregular, corresponding to segments or 
parts of segments. Heat, cold, and pain equally affected ; 
or. slightly, beat more than cold, and cold than pain. Due 
to injury to fibres while crossing cord in anterior white 
commissure (see p. 913). 

2. Vasomotor and Trophic Changes. — 

Shin.— Thin and 'glos.sy’, often sweating; hair on area 
diminished ; nails furrowed and brittle. Extremities 
usually cold, occasionally hot and congested. Dermatitis, 
eruptions, and sepsis are common. 

Joints. — Arthropathies. Sudden painless swelling and 
changes identical with Charcot's joints of tabes occur, 
but usually in shoulder, elbow, or wrist. 

Spontaneous fractures occur rarely. 

3. Motor Symptoms. — Muscular atrophy and paralysis, of lower 

motor neuron t5rpe ; commonly in sequence — small muscles 
of liand (with development of claw-hand), forearm, upper 
arm, shoulder, as in progressive muscular atrophy. Rarely, 
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coTTvmcnccs in shouider. Spastic pavaplegia common, 
though rarely severe (pressure on pyramidal tracts) ; 
, • condition finally resembling amyotrophic lateral sclerosis. 

Scoliosis common, from muscular weakness. 

SPHINCTERS and SPECIAL SENSES. — Rarely affected. Cervical 
sympathetic may be paralysed (small pupil, etc.). 

' OCCASIONAL V.ARLATIONS. — Onset in lower limbs, i.c., lumbar 
segments ; extension from upper limbs very rare. Rarely, 
medulla, pons, ,Tnd .{th ventricle affected, with dissociated anajs- 
thesia of face and head, nystagmus, paralysis of cranial nerves, 
or bulbar paralysis (syringobulbia). 

Types. — Schlesinger describes five: (i) Classical type: usual form, 
(a) Motor tracts mainly affected, resembling amyotrophic lateral 
sclerosis. (3) Sensoiy tracts mainly affected, resembling hysteria. 
{.\) Ttophic changes m.irked, viz., Morvan’s disease. (5) Tabetic 
type : posterior columns affected, with tabetic changes in lower 
and syringomyelic changes in upper limbs. 

MORVAN’S DISEASE [Painless lE/iiffoti’s). — Marked trophic changes 
and dissociated aiiaisthesia in the extremities Results in necrotic 
dactylitis. May also be sepsis. Is a type of sy'nngomyelia. 

Diagnosis. — Usually simple, from combination of dissociated anaes- 
thesia, trophic changes, atrophic paralysis, and slow progress. 
Diagnosis from : — 

SPINAL ll.EMORRll.\GE - Onset sudden ; improvement follows. 
Clos'c resemblance of svmptoms. 

INTRAMEDULLARY fU.MOURS -Symptoms more unilateral; 
progress rapid. 

AN-ESTHETIC LEPROSY.— Nerves thickened : loss of tissues. 

HYSTERICAL AN.ESTHESIA.— Onset sudden ; no dissociation ; 
‘ glove ' or ‘ stocking ' distribution ; never an extensor plantar reflex. 

TABES (from lumbar syringomyelia).— .\rgyll Robertson pupil ; no 
muscul.ar atrophv ; cerebrospinal fluid and Wassermann reaction. 

ERYTHROMELA'LGI A.— Occasionally simulated in trophic forms 

Dissociated antrsthcsia distinguishes from many conditions _ of 
wasting, etc. — c.g., progressive muscular atrophy, cervical ribs, 
pachymeningitis ccrvicalis 

Course and Prognosis. — Pt ogress very slow; may be arrested for 
many years. Rarely, rapid advance from hemorrhage into cord. 
Death from bedsores, sepsis, or intcrcurrent affections. Prognosis 
worse in lumbar forms. 

.Treatment. — Protect from injury to anaisthetic parts. Improve- 
ment claimed from X-ray treatment, not fullj'’ confirmed. 

V. LESIONS OP THE CAUDA EQUINA AND 
CONUS MEDULLARIS. 

Anatomy.— Tlic conus mrduUaiis commences, arbitrarily, at upper 
border of 2nd lumbar vertebra, and terminates above its lower 
border. The cauda equina contains the and lumbar and lower 
nerves until their exit at various levels. 
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Lesions of the Cauda Equina and Conus Medullaris, continued. 


Etiology. — 

1, FRACTURE of vertebrae or sacrum : may be haeraorrhageT^ 

Common cause. , 

2, TUMOURS of roots or membranes (usually neurofibroma), or 

bone, / 

Rarely : — '' 

3 , GUMMATOUS MENINGITIS. 


Itesions of Cauda Equina. — 

SYJIPTOMS. — ^Vary with site and nerves affected ; often asym- 
metrical. General characteristics : — 

1. ANiESTHESiA. — 'Saddle-shaped' area in gluteal region; 

perineum ; scrotum ; urethra. 

2. Pain in nerve areas. 

3. Paralysis of lower motor neuron type — i.e., flaccidity, 

rapid wasting, reflexes absent, etc. Usually below' knee 
and in buttocks. 

4. Sphincters Paralysed. — Bladder and rectum incontinent, 

5. Sexual Power Lost. 

Lesions of Conus ISedullaris. — Resemble lesions of lower portion 
of cauda equina below and sacral nerves — i.e., reflexes present, . 
and muscles below knee escape — but part of the cauda equina is 
usually involved simultaneously. The anaesthesia may be ‘ disso- 
ciated', but pain is usually slight. 

Diagnosis. — By signs of injury; distribution of sensory and motor 
changes. From sciatica, by affection of sphincters and bilateral 
symptoms. With tumours, lumbar puncture gives dry or bloody 
tap. 

Treatment. — Surgical, unless syphilitic. 


VI. HffiMATOlViyBLIA. 

{Spinal Hcemorrhage.) 

Haimorrhage into the spinal cord is rare. 

Varieties. — (i) Primary, {%) Secondary. 

I. PRIMARY H/EMORRHAGE.— 

Etiology. — ^ 

yige.—Ml ages, usually 20 to 40 years. 

Sc.t . — JIalcs commonest. 

Injury usual cause, especially to neck ; neither fracture nor 
injury to meninges invariable ; occasionally in infants 
during labour, 

Ilesmophilia, extreme anaemia, violent muscular exertion, arc 
rare causes. 

Rarity compared with cerebral haemorrhage, due to length 
and tortuosity of arteries diminishing effects of high blood- 
pressure. ° 
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Pathology. — Hamorrhage commences in gray matter (from 
vascularity) ; may be limited to it, and often unilateral, but 
, extent varies ; spreads vertically rather than transversely ; 
commonest in cet^dcal and lumbar regions. Subsequent 
changes as in other haemorrhages — viz., scar formation, 
cavities, and cysts. Surrounding myelitis common. 

r* 2. SECONDARY H/EMORRHAGE. — Into areas of myeUtis, 
(uiitours, or symigowycha, producing sudden symptoms, 
Mitnilc petechial heetnorrhages occur in tetanus, eclampsia, 
rabies, and other severe convulsions, and rarely in extreme 
venous congestion : but symptoms are due to primary disease, 
and condition is not clinically haimatomj'clia. 

Symptoms. — 

AT ONSET.— Snrff/cii paralysis, or occasionally rapid development 
to a maximum. Consciousness usually retained. Root pains 
rarely severe. May be marked hyperaisthetic area and pains in 
back. Initial ana?sthcsia complete, or dissociated anassthesia and 
Browm-Sequard’s syndrome from onset. 

Symptoms varj* with extent and site as in other spinal lesions. 
Complete transverse lesion frequent, with complete sensory 
and motor paralysis, absence of reflexes, paralysis of 
spliinctcrs, and hypcrscsthcsia in affected segment. 

CnRviCAL Rnciox, — All limbs affected, also abdominal and 
thoracic muscles, whence diaphragmatic breathing only. 
Dorsal Rkgio.v. — Arms escape 

Lumbar Region. — Flaccidity permanent ; rapid atrophy ; 
sphincters incontinent. 

SUBSEQUENT CONDITION.— (i) Atrophic paralysis in affected 
segments ; (2) Spastic paralysis in lower se^ents, with increased 
reflexes and Babinski's sign ; (3) Dissociated anesthesia ; (4) 
Sphincters paralysed. (5) Trophic changes, bedsores and cystitis. 
Sensory and motor symptoms below lesion may be unflateral 
'(producing Broum-Siquard’s syndrome) or bilateral. 

CEREBROSPINAL FLUID.— At onset normal ; later, often yellow 
from bile pigment. 

Diagnosis. — From : — 

MENINGEAL H/EMORRUAGE.— By sudden paralysis, dissociated 
anxsthesia, and absence of root pains and muscular spasms. 

SYRINGOMYELIA.— Symptoms often identical, but onset slow 

» and condition progresses, while hajmorrhage improves. 

I ACUTE MYELITIS.— Premonitory symptoms ; less rapid onset ; 
pjTCxia. 

Courso and Prognosis. — Rapid death common, especially 1 ^ 9 ? 
respiratory paralysis. Improvement othenvise considerable, with 
varying degrees of residual symptoms [sec ' Subsequent Condition 
above). Cystitis or bedsores may be fatal. 

Treatment.- Absolute rest. Ice-bag to spine. Laminectomy contra- 
indicated. General treatment as in myelitis. 


MEO 


60 
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VII. KiSBlKIATOBRHACHIS. 

(Meningeal Hemorrhage.) 

Meningeal haemorrhage of the cord is very rare. 

Varieties. — 

1. EXTRADURAL,— Commonest form. From spinal injuri^i/ 

Rairely, aortic aneurysm. . 

2. INTRADURAL.— (a) Fractured base of skull ; (b) Ruptured 

vertebral or basilar aneurysms ; (c) Spinal injuries. Very 

rarely from : (d) Haemophilia, purpura, etc. ; (e) Haemorrhagic 
fevers, e.g., small-pox ; {/) Tetanus, eclampsia, and severe 
convulsions ; (g) Extreme venous congestion. 

Symptoms. — ^With moderate degrees, S3maptoms slight. When 
severe: (i) Onset sudden ; (2) Severe pains in back (meningeal) ; 

(3) Severe pain and hyperaesthesia in root areas ; (4) Paraesthesia 
in limbs : (5) Involuntary muscular spasms ; rigidity of back. 
No loss of consciousness, no pjnrexia, but often much shock. 

Paralysis of limbs, anaesthesia, affection of sphincters, of varying 
degree, may develop either rapidly or less suddenly, and especially 
in lower segments, from gravitation of blood. Symptoms vary 
with extent and level of haemorrhage. 

Diagnosis. — (See H/EMatomyelia, above.) From spinal meningitis, by j 
sudden onset and absence of pyrexia. Presence of blood in^^ 
cerebrospinal fluid is of diagnostic importance in fractured base. ^ 
Course and Prognosis. — Mortality high, from haemorrhage, or 
other injuries, or respiratory paralysis. Prognosis improves after / 
few days, but recovery never complete. May be death from bed- 
sores or cystitis. 

Treatment. — Absolute lest. Ice-bag to spine. Morphia for pain. 
Laminectomy urgently indicated by signs of compression and 
increasing haemorrhage. General treatment as in myelitis, 

VIII. LANDRY’S ACUTE ASCENDING PARALYSIS. 

An acute ascending flaccid paralysis commencing in the legs and 
rapidly extending to the trunk, arms, and diaphragm. No sensory, 
electrical, sphincter, or mental changes, and no wasting. Reflexes 
lost. No pathological changes. 

Note I. — Fe\v conditions are more in dispute. Some authorities 
include cases with sensory changes or with various gross pathological 
changes in cord or nerves. Such forms, undoubtedly occurring, 
become intermediate wth acute polyneuritis, poliomyelitis, anc^ 
asMndmg myelitis. They are not included in this description. 1 

The pathogenesis also is obscure. Obviously it is an affection “^f the i 
lower motor neuron, Landry described the march of the paralysis asT 
legs, aiTOS, trunk — i.e., commencing generally from periphery, and / 
s^gesting a toxic multiple neuritis ascending the nerves and finally } 
affecting the cord : a view widely held. But most clinicians consider' 
the order to be legs, trunk, arms — i.e., a process ascending the cord, 
No ^unimpeachable organism discovered. 

A ote 2. Landry s is not the only form of acute ascending paralysis. 
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Etiology. — 

AGE. — Commonest 20 to 30 years. 

SEX. — IMales most frequent. 

PREDISPOSING FACTORS. — Often none, patient previously 
in good health ; occasionally alcoholism, infectious fevers, 
^ exposure. • 

Symptoms. — 

ONSET of paralysis sudden. Occasionally prenionttory symptoms 
for hours or days or more — e.g., parassthesias, various pains, or 
weakness. Paralysis commences in lower extremities, at or near 
periphery, and progressively ascends in order: (i) Legs; (2) 
Trunk ; (3) Arms (commencing at periphery) ; (4) Diaphragm ; 
and, if surrdving, (5) Cranial nerves. 

DURATION OF PROGRESS. — A few hours to a few days. 

PARALYSIS flaccid. All reflexes lost, deep and superficial. No 
atrophy or electrical changes. No sensory, sphincter, or mental 
changes. No pain. Pyrexia absent or slight. Trophic changes 
not marked. Spleen occasionally recorded as palpable. 

VARIATIONS AND ATYPICAL FORMS frequently recorded, with 
varj’ing degrees of sensory changes, tenderness in nerves, etc. 
(see Note I above). Paralysis may commence in arms, rarely. 
Diagnosis. — ^Difficult from other forms of acute and ascending 
I paralysis. 

ACUTE MULTIPLE NEURITIS.— Pain ; tender muscles and 
nerve trunks ; sensory changes ; early wasting ; abdominal 
reflexes present. Mortality low. 

ACUTE ASCENDING iMYELITIS.— Marked sensory changes; 
sphincters affected ; pyrexia. Mortality very high. 

ACUTE ANTERIOR POLIOMYELITIS. — Severe constitutional 
sjnnptoms ; paralysis rarely complete ; no sensory changes, but 
often pain on movement; rapid atrophy. 

Course and Prognosis. — Death from respiratory paralysis. Appar- 
ently typical cases have recovered, and then often completely. 
In later stages muscles waste. 

Treatment. — Maintain general strength. Injections of strychnine. 
Artificial respiration and inhalation of oxygen when respiration 
failing. During recovery, treatment as in myelitis. 

TSL. DISSEMINATED SCLEROSIS. 

{Multiple Sclerosis, hisular Sclerosis.) 

fK chronic disease of the nervous system, characterized patho- 
1/Ogically by areas of sclerosis irregularly scattered, and clinically by 
! iymptoms of spastic paraplegia and by nystagmus, intention tremor, 

• .nd scanning speech. Not uncommon. 

. litiology. — 

AGE AT ONSET.— Commonly 15 to 30 years ; very rarely recog- 
nized under 12 years. 

SEX. — Sexes equally affected. 

PREDISPOSING FACTORS.— Doubtful. Not hereditary, very 
rarely familial. No syphilitic factor. 



948 DISEASES OF THE NERVOUS SYSTEM 


Disseminated Sclerosis, contimted. 

Morbid Anatomy.— of sclerosis scattered irregularly through 
brain and spinal cord ; peripheral nerves not exempt. 
watier mainly affected, but frequent in basal ganglia. OtiUiii^ 
of area definite, shape irregular, size variable (up to a pea, rarelyj 
larger). Recent areas soft and translucent, old areas firm. j 
No ascending or descending degeneration from the areas ; reasofc^ 
doubtful; sometimes ascribed to persistence of axis cylinders, 
but many are destroyed in later stages. 

HISTOLOGY OF AREAS OF SCLEROSIS.— (i) Myelin sheaths 
of nerve fibres absent but axis cylinders present (in later stages may 
degenerate) ; (2) Proliferation of neuroglia. 

Pathogenesis entirely unknown. Most commonly believed that 
degeneration of myelin sheath is initial change, and due to toxin 
of autogenous origin. 

Symptoms, — 

SUMMARY (a ‘spastic paraplegia' with certain special symptoms). — 
(1) Weakness and rigidity, especially in lower limbs ; (2) Deep 
reflexes increased, with Babinski’s sign ; (3) Visual disturbances ' 
and optic atrophy ; (4) Sphincters affected ; together with 

Charcot's triad, viz. : (5) Intention tremor ; (6) Nystagmus 
(7) Scanning speech.* > 

MODES OF ONSET AND INITIAL STAGES.— 

Onset may be with transient attacks of either : (i) Weakness 
in limbs and paralyses, commonest ; (2) Paraesthesias — 

numbness and tingling ; (3) Tremors or ataxia ; (4) Visual 
disturbances. 

The Initial Stages (often many years) are characterized by : 
(i) Great variability of symptoms ; (2) Transient symptoms 
and prolonged remissions. Attacks occur resembling (a) 
hysteria, (6) ‘influenza’. Thus, e.g., paralysis of one leg of 
sudden onset ‘disappears suddenly or gradually, and after a 
long interval paralysis of an arm occurs. 

The Condition Progresses, recovery from attacks becomes 
less complete, and various characteristic symptoms develop, 
or are found on examination. 

CONSIDERATION OF SYMPTOMS IN DETAIL. 

I . i\IOTOR Phenomena. — Invariably present ; may advance to 
complete disability. Lower limbs most affected. In 
earlier stages, transient paralyses. Spastic paraplegia 
gradually develops, with weakness and rigidity ; wastiiii ' 
uncommon until late stages. Inco-ordination variable\ 
Contractures occur late. Sudden muscular spasms may be 
troublesome. Gait as in spastic paraplegia or spastici 
ataxia : patient drags feet ; is unsteady ; walks with! 
difficulty, on wide basis. 


6, and 7 may be, the absence of one or even all is far from 
spinal form, e%-cn when the history of the disease can be 
. 'I \ iyears ;i and such absence does not negative a diagnosis duly 

supported by other reasons. 0 i 
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2. Tremor. — Characteristic 'intention tremor', viz. : [a) Cessa- 

tion at rest ; (6) ^ Occurs during voluntary movement, 
increasing in severity as movement continues. In hand- 
writing, revealed early : marked at end of a sentence. 
Usually in arms only. 

Theories of Origin. — (i) Charcot : Axis cylinders are not 
properly insulated, and conduction of impulses is 
irregular, (ii) Erb ; Areas of disease in certain sites 
disturb the mechanism for co-ordination of movement. 
May be absent throughout, or coarse tremors present. 

3. Ocular Phenomena. — ^Important. 

a. Nystagmus. — Bilateral ; usually lateral. Present in 50 

to 70 per cent. 

b. Primary Optic Atrophy. — ^Mainly pallor of temporal half 

of discs. In 50 per cent. No retinitis or optic 
neuritis {see also Optic Atrophy, p. 989). Affects 
vision, but complete blindness rare. (Cf. Tabes.) 

c. Visual Disturbances. — Common. Often transient. 

Transient amblyopia or diplopia common, but obvious 
ocular palsy rare. 

d. Fields of Vision. — May be irregular contraction or 

central scotoma, often for colour only. 

•e. Pupil. — ^Reactions normal. 

4. Scanning Speech. — Syllables separated and staccato. 

Characteristic, but often absent. Minor changes common 
— e.g., monotonous tone. 

5. .Reflexes. — 

a. Deep reflexes greatly increased — knee, ankle, elbow, 

ivrist, occasionally jaw. 

b. Ankle-clonus present, true or ‘spurious’. 

c. Extensor plantar response, Babinski's sign. Superficial 

abdominal reflexes lost early. 

6. Sphincters affected. Early : difficult or ‘precipitate’ 

micturition. Later : incontinence. ' 

7. Sensory Phenomena. — ^Numbness and tingling common. 

Sensory changes slight or indefinite ; mainly in legs. 

8. Psychical Chances. — ^Patient often emotional. Mental 

change very rare ; may occur late in rare cerebral forms. 

9. Cerebrospinal Fluid. — ^Lange’s colloidal gold reaction may 

give weak paretic curve. Wassermann negative. 

Trophic changes in skin, nails, etc., occasionally. Sexual power 
diminishes. Epileptiform seizures extremely rare. 

ITypes. — 

' I. SPINAL. — ^Spinal symptoms marked, resembling closely spinal 
diseases — e.g., (o) primary lateral sclerosis — i.e., a spastic para- 
plegia; (6) degeneration of postero-lateral columns — ^i.e., spastic 
ataxia (less common) . Charcot’s triad may be absent throughout. 
I 2. CEREBROSPINAL.— Both spinal and cerebral symptoms, 
producing classical syndrome. a 

3. CEREBRAL. — Rare. Marked headache, giddiness, etc., and, 
later, psychical changes. 

ATYPICAL CASES are very common. 
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Disseminated Sclerosis, continued. 

Diagnosis. — ^Note : (i) History of transient pareses, etc., and marked 
remissions ; (2) Presence of characteristic s3rmptoms, especial 
Babinski’s si^, and the triad, nystagmus, intention tremor, anr 
scanning speech ; but absence of latter does not exclude diagnosis! 
Diagnosis from ; — 

1. HYSTERIA. — In early stages differentiation difficult, a.nd^F\ 

may coexist. Note Babinski’s sign, optic atrophy, and Charcot's 

triad. 

2. TABES. DEMENTIA PARALYTICA, AND SYPHILIS OF 

NERVOUS SYSTEM.—Note especially: {a) Pupil changes; 

(6) Wassermann reaction ; (c) Cerebrospinal fluid. 

3. SUBACUTE COMBINED DEGENERATION.— Later onset; 

anasmia ; sensory changes ; absent knee-jerks. 

Also from ; — 

CEREBELLAR DISEASES. COMPRESSION OF SPINAL CORD 
(tumours, caries), FRIEDREICH'S ATAXIA. 

Course and Prognosis. — Commonly there is a long initial stage, 
insidious and deceptive, and a chronic course characterized by 
remissions. Less commonly, steadily progressive. In the final 
stages : exhaustion, cystitis, bedsores, bulbar paralysis, or inter- > 
current disease. ^ 

DURATION. — Longest in spinal type : up to 20 years, or even 
average life-time. Shortest in cerebral type : may be i to 2 years. 

Treatment. — Palliative treatment is important. Good food, fresh" *■ 
air, and exercise, but avoid all fatigue. (Worse in cold, wet, and 
winter.) Massage and passive movements useful electricity 
contra-indicated . 

DRUGS. — Arsenic beneficial. Mercury, iodides, and silver nitrate ' 
doubtful. Strychnine contra-indicated. 

PREGNANCY undoubtedly bad. 


(Rare Varieties of Sclerosis, usually with dementia.- 
sclerosis ; Diffuse sclerosis. Also Pseudo-sclerosis.) 


-T uberose 


X. HERPES ZOSTER. 

{Zona.) 

An acute affection characterized clinically by .erythema, vesicIe.Su 
and pain in the cutaneous area corresponding to one, or rarely twoA 
dorsal roots, and jiathologically by inflammation of dorsal root ganglia.] 

Etiology. — I 

1. IDIOPATHIC. 

2. SYMPTOMATIC. — Precipitating factors : (a) Poisons — e.g.,, 

arsenic, bismuth ; {b) Infections — e.g., cerebrospinal fever, 

s\ plnlis ; (c) Lesions of peripheral nerves, posterior root ganglia, 
and cord. ^ 
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Virus. Disease is ascribed to a virus. Characteristics : — 

1. Infectious (epidemics occur). 

2. Not transmissible to animals — ^i.e., neurotropic in man but not 

in animals. 

3. No relation to herpes simplex. 

4. No relation to encephalitis. 

5. Symptomatic cases attributable to virus being enabled to act 

by ‘precipitating factors'. 

6. Chicken-pox may follow contact with case of zoster {converse 

rare). 

Pathology. — ^Acute haemorrhagic inflammation of dorsal root aanelia 
(Head and Campbell). 

Symptoms. — 

ONSET. — Malaise and pain ; shght pyrexia. 

ERUPTION. — Comniences with erythema about third day, then 
formation of vesicles. Commonest on trunk and unilateral. 
Distribution : area supplied from a dorsal root (partial or com- 
plete). On face, common rn area of ophthalmic division of 
trigeminal nerve (‘partial* fifth). 

PAIN. — Precedes eruption ; often severe. 

OCCASIONALLY. — Lymphatic glands enlarged, especially in axilla. 
Sensory changes, slight and variable. Paresis rare — e.g., abdo- 
minal muscles with corresponding segments. 

HERPES OF GENICULATE GANGLION.— Festcles in external 
auditory meatus ; may also be on fauces. Pam in same sites 
and mastoid. Facial palsy. Loss of taste over anterior two- 
thirds of tongue. 

Sequela. — Post-herpetic neuralgia, occasionally very severe in old 
people. 

Treatment. — Local: simple ointment. Pain may need morphia. For 
subsequent neuralgia, if severe : section ,of posterior spinal root. 


HBRPBS SiniPXi&X OR IiABIALXS.* 

Commonly exhibited by bunch of vesicles on lips, nostrils, or geni- 
talia in association with a febrile condition. 

Virus. — Characteristics ; — 

I. Infectious (contagious). 

' 2. Transmissible to animals by conjunctival inoculation : results 
in encephalitis, transmissible in series. Thus is neurotropic in 
animals. 

3. Present probably in normal saliva. Acute infections lower 
resistance and allow it to act. 

RELATION TO ENCEPHALITIS LETHARGICA.— Transmission 
of this disease to animals is not proved, and identity with herpes 
simplex virus cannot be established, but is suggested. 


* Considered here for convenience. 
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CHAPTER CLXVI. 

SYSTEM DISEASES OP THE SPINAL OORD.'>^ 

I. SPASTIC PARAPLEGIA. 

{Lateral Sclerosis.) 

Loss of power and spasticity in the legs, due to lesions or degenera- 
tion of upper motor neurons, with absence of affection of other tracts. 

Theoretically, a bilateral lesion may occur at any site ; but in adults 
it is practically always in the cord, i.e., the lateral pyramidal tracts ; 
in children it may be in cord or cortex — e.g., Little’s disease. 

Occurrence. — 

1. PRIMARY FORMS. — (i) Primary lateral sclerosis ; (2) Hered- 

itary spastic spinal paralysis ; (3) Erb's syphilitic spinal 

paralysis. 

Note. — In the last two groups, other tracts are usually 
involved~-e.g., posterior columns (postero-lateral sclerosis) 

— hence the condition is not a pure lateral sclerosis ; the 
occurrence of a pure primary lateral sclerosis is still doubtful. 

2. SECONDARY FORMS, — Occurs as initial clinical phenomenoi\^, 

in numerous spinal lesions, especially : (i) Disseminated 

sclerosis ; (2) Transverse myelitis from compression — e.g., caries, 
tumour, fracture. Less commonly in : {3) Amyotrophic lateral 
sclerosis ; (4) Syphilitic chronic meningomyelitis. Rarely ; /, 

(5) Dementia paralytica ; (6) Cerebral tumours in pons, etc. 
Closely simulated in (7) Hysterical spastic paraplegia. 

Upper Motor Neuron Lesions. — Characteristics are; {a) Loss of 
power in muscles supplied ; (h) Rigidity ; (c) Increased reflexes ; 

\d) Absence of wasting ; (e) Absence of sensory changes, electrical 
changes, and affection of sphincters ; {/) Babinski's extensor 
plantar reflex. 

Symptoms of Lateral Sclerosis. — 

1. INITIAL SYMPTOMS. — (a) Weakness of legs; easily tired. 

(6) Rigidity and stiffness. May be aching in back. 

2. CONDITION DEVELOPED. — (a) Weakness and rigidity of legs. 

(6) 'Spastic gait' : legs dragged stiffly, due to combination of 
weakness and rigidity preventing raising. ' (c) Spasni of 
adductors of^ thighs : legs close together, may be crossed, 
separated with difficulty. (<f) Deep reflexes increased : knee-H 
®^®SS®fated, ankle-clonus present, plantar reflex extensor, \ 
(e) No wasting ; no sensory, electrical, or sphincter changes, 1 
Cramps and spontaneous spasms in muscles often troublesome. ^ 
Diagnosis. — From : 

^ I. DISSEMIN.\TED SCLEROSIS. — ^Examine for nystagmus, . 
tremors, and alterations in speech. 

2. TRANSVERSE MYELITIS, — Sensory changes, signs in back 
(canes, etc.). 0.0 
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3. AMYOTROPHIC LATERAL SCLEROSIS.— Wasting and weak- 

ness in upper limbs. 

4. HYSTERIA.— -Often very difficult. Usually wasting. Ankle- 

/ clonus 'spurious' (but this also occurs in early organic lesions). 
' Other signs of hysteria: anaesthesia, fields of vision, etc. 

5. SYPHILIS. — ^Wassermann reaction. 

Also examine for signs of lesions of posterior columns (ataxic 
paraplegia). 

1 . PRXniAXlV LATERAL SCLEROSIS. 

{Erb’s Spastic Spinal Sclerosis.) 

Symptoms of spastic paraplegia due to primary degeneration of 
lateral pyramidal tracts in cord, of spontaneous origin, and without 
affection of other tracts. 

The occurrence of such a clinical entity is still doubtful ; some chronic 
cases are on record, but most examples are subsequently proved to 
be secondary spastic paraplegia, or to have other tracts (e.g., posterior 
columns) involved ; most frequently it is onset of a disseminated 
sclerosis. 

Etiology. — 

AGE AT ONSET. — 20 to 45 years. 

PREDISPOSING CAUSES. — Possibly cold, wet. injury to spine. 

' Symptoms. — See above. Arms may also become affected, and jaw- 
jerks and arm-jerks be present. 

Diagnosis. — Justified only after many years. > 

Progress. — Slow ; may be arrested ; or finally patient may be bed- 
ridden, and death occur from intercuixent disease. 

Treatment. — ^Exercise without fatigue beneficial. Por spasms : hot 
baths, sedatives. 

2. HEREDITARY SPASTIC SPINAL PARALYSIS. 

{Familial Spinal Paralysis.) 

A very rare famUial disease in which spastic paraplegia develops, 
usually commencing in early life. 

Etiology. — ^Markedly familial, but rarely hereditary. Both sexes, 
boys commoner. Transmitted by either sex. Onset usually 7tb 
to 15th year ; in a later group between 20 and 30 years. 

Morbid Anatomy. — Degeneration of lateral pyramidal tracts, mainly 
I' in lower segments. Goll’s columns may be affected, and direct 
I cerebellar tracts. 

iSymptoms. — Initial symptoms: stiffness of legs and clumsiness 
[ in walking. Progress very slow. Complete spastic par^Iegia 
j develops. Arms may be affected late. Face escapes. Rarely 
' late sensory and sphincter changes. Mental condition norin^. 

, Intermediate and atypical t3q}es of familial disease con^ct with 
Friedreich's ataxia and hereditary cerebellar ataxia. Diagnosis 
also from cerebral palsies, caries of spine, and myelitis. 
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3. ERB’S SYPHILITIC SPINAL PARALYSIS. 
Etiology. — rare syphilitic lesion. Age at onset : 20 to 40 years. 

Commoner in males. Usually two to five years from infection. 
Morbid Anatomy. — Incomplete transverse myelitis in lower dors^ 
region, with secondary degeneration in lateral and posterior columns!? 

General Characteristics. — / 

ONSET very gradual : difficulty in walking, retention of urine, paUl 
in back. 

SPASTIC PARESIS of legs develops, rarely complete, 

REFLEXES increased, but rigidity not extreme. Ankle-clonus 
and extensor plantar reflex. 

SENSORY CHANGES : some girdle pains, paraesthesia, and loss 
of temperature sense. 

SPHINCTERS affected. 

IMPROVEMENT WITH TREATMENT : complete recovery rare. 

U. ATAXIC PARAPLEGIA. 

{Postero-lateral Sclerosis and Hereditary Ataxia.) 

'Ataxic paraplegia' (Gowers) results from combined disease of 
posterior and lateral columns, including pyramidal and cerebellar 
tiacts. This is not an entity and many conditions fall into the group : 
differentiation and classification difficult. 

Postero-lateral Sclerosis. — Occurs in : (i) Primary ataxic para- 
plegia (possibly — see belong ; (2) Friedreich’s ataxia ; (3) Spino- 
cerebellar ataxia ; (4) Subacute combined degeneration of the 
cord : (5) Syphilis, e.g., Erb's syphilitic spinal paralysis (see 
Spastic Paraplegia). Also in pellagra and ergotism. 

Hereditary and Familial Ataxias. — Include : (i) Friedreich’s 

ataxia ; (2) Spino-cerebellar ataxia (Sanger Brown, ? Marie’s) ; 
(3) Primary progressive cerebellar degeneration and olivo-ponto- 
cerebcllar atrophy (see p. 1040) ; (4) Hereditary spastic spinal 
paralysis (see p. 953). Other rare forms are described. 

PRIMARY ATAXIC PARAPLEGIA. 

Occurrence of pure postero-lateral sclerosis as a primary disease is 
doubtful, as is primary lateral sclerosis ; most cases with an apparently 
pure syndrome prove to be disseminated sclerosis or subacute com- 
bined degeneration. 

Symptoms. — Combination of ataxia and spastic paraplegia, consti- 
tuting 'spastic ataxia'. 

Onset in legs, with stiffness, unsteadiness, and rapid fatigue\\ 
then arms affected. \ 

FRIEDREICH’S ATAXIA. (l 

(Hereditary Ataxia.) \ 

A chrome disease commencing in early life, characterized patho- ) 

logically by degeneration of the posterior and lateral columns, and 
clinzcaliv by inco-ordination, absence of knee-jerks, nystagmus, 
alteration in speech, and deformities. 
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Etiology. — 

age at onset. — ^U sually 2 to 10 years, and up to, but rarely after, 
puberty. 

HEREDITARY FACTORS. — Commonly familial, but less fre- 
quently hereditary ; transmitted by either sex. Sporadic cases 
not uncommon. Consanguinity and alcohol in parents some- 
times recorded. Syphilis, no proved influence. 

SEX. — About equal. 

Morbid .Anatomy. — 

SPIN»\L CORD distinctly small — probably congenital. Sclerosis 
of extensive distribution in ; (i) Posterior columns ; (2) Lateral 
columns, including (a) pyramidal tracts, (6) cerebellar tracts, 
bql;h direct and Gowers’, (c) Clarice’s column (whence direct 
cerebellar tract arises) ; also in anterior pyramidal tracts. Lower 
Segments most affected. 

Cerebellum, medulla, .and pons normal, or very slight changes. 

Congenital pulmonarj' stenosis or early myocarditis not uncommon. 

Pathogenesis. — Probably congenital early atrophy of nerve tissue 
(Gowers’ ' abiotrophy ’) . 

\Symptoms. — 

\ ONSET insidious and progress slow, but familial nature may result 
i in early recognition. Commences in legs ; arms often soon 
affected. 

EARLIEST SYMPTOMS. — Clumsy and unsteady walking. .Also 
changes in feet and absence of knee-jerks. 

CHARACTERISTIC SYMPTOMS.— 

1. Ataxi.\ op. Ixco-oudination. — In voluntary movements — 

c.g., picking up pin — oscillating movements of limb 
terminate with a sudden pounce. Romberg’s sign either 
present or absent. 

2. Gait irregular, swaying like a drunkard ; feet wide apart, 

but no stamp as in tabes. 

3. Tremors and Irregular Movements, nodding or swaying, 

of head and trunk. 

4. Reflexes Lost Early: knee-, Achilles-, and arm-jerks. 

Extensor plantar reflex. 

5. Nystagmus (lateral) usually early, but not invariably 

present. 

G. Speech altered : slow, slurred, explosive, and syllables 
clipped. Due to ataxia of muscles of speech. 

7. Deformities. — («) Feet : Early onset ; pes cavus (foot 
shortened and arch raised) and hammer-toes ; great toe 
hyperextended. [b) Scoliosis. 

•S. Appearance. — Dull. Mental powers slow, but otherwise 
unaffected until late. 

g. Weakness of Muscles Slight until later stages, but 

finalh' extreme. v 

10. Sensation usually normal: may be slight late changes. 

No pain. 

1 1. Pupils normal. 
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Friedreich’s Ataxia — Characteristic Symptoms, continued. 

12. Sphincters normal. 

13. Electrical Reactions nsually normal. 

14. Cranial Nerves unaffected. 

Clinical Variations are common : nystagmus may be absent, knee- J 
jerks rarely may be present. Spino-cevehsllay ataxila has bee^fl 
separated as a special type. \ ' 

Diagnosis. — Often simple, from early age of onset, familiai’.l character, 
and symptoms. Diagnosis from : — j 

TABES.— Distinguished therefrom by: tremors, nystagmu^, speech, 
deformities, absence of lightning pains and pupil changjes; also 
negative Wassermann reaction. The very rare juveniii^ tabes 
needs care. I \ 

DISSEMINATED SCLEROSIS. — Distinguished therefroiSn by 
deformities, absent knee-jerks. ' \ 

Occasionally confused with : — 

CHOREA (knee-jerks increased). HUNTINGTON’S CHOREA, 
PROGRESSIVE NEURAL MUSCULAR ATROPHY. 

Course. — ^Very slowly progressive. Walking becomes impossible.! 
Later, completely bedridden, but may live many years subse-U 
quently. 

Treatment. — ^Palliative. 

Tabes Dorsalis, p. 


Massage, electricity, Frenkel’s method [see 
979 )- 


/ 


SPINO-CEREBELLAR ATAXIA. 

(Sanger Brown’s Ataxia.) 

Etiology. — Familial and hereditary. Onset usually 17 to 35 years. 
Sexes equal. Very rare. 

Morbid Anatomy. — Degeneration of spino-cerebellar tracts, espe- 
cially in dorsal tract (Flechsig), partially of posterior columns : 
pyramidal tracts escape. Cerebellum unaffected. 

General Characteristics. — (i) Inco-ordination, of cerebellar type I 
earliest in legs. (2) Gatt reeling. (3) Knee-jerks increased ; 
flexor plantar reflex. (4) Optic atrophy, with failing sight, 
common ; also ocular palsies, ptosis, etc. (5) Speech, as in. 
Friedreich's ataxia. (6) No deformities. (7) Nystagmus not\ 
common. Slowly progressive, but life often long. J 

The condition is closely allied to Friedreich's ataxia, but note ; I 
(i) Stronger hereditary factor ; (2) Later onset ; {3) Presence of V 
knee-jerks ; (4) Presence of optic atrophy and ocular palsies ; * 
(5) No deformities ; (6) Plantar reflex flexor. 

» 

Marm’s Hereditary Cerebellar Ataxia. — Probably late cases of 
Friedreich's ataxia. Cerebellum is unaffected (Marie's title 
incorrect). 
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SUBACUTE COIVEBIEED BEGENERATZON OF THE 
SPINAZ. CORD. 

A disease associated with pernicious ansemia. characterized by 
\ ^ensory and motor symptoms due to combined degeneration of the 
'i^ostenor and lateral columns of the cord. 

^llflorbid Anatomy. — 

' SPINAL CORD. — ^Normal in size or swollen by oedema. Degener- 
ated areas in ; (i) Posterior columns ; (2) Lateral columns, 

including pyramidal and cerebellar tracts. Areas of demyelina- 
tion begin in centre of white columns, long fibres first affected ; 
areas commence at any site, extend and coalesce until whole 
white matter of cross-section may be affected. Earliest change : 
swelling of medullary sheath, then fatty degeneration; later, 
axis-cylinder degenerates. Finally, m advanced cases, only con- 
nective tissue with fluid in spaces. Thoracic region most affected. 
Gray matter normal. 

PERIPHERAL NERVES —Slight changes only 
Pathogenesis. — Cause is closely related to. but probably not identical 
with, that of pernicious anaemia. Note ; — 

1. Nervous lesions may precede anaemia ; latter rarely absent. 

2. Anaemia may precede nervous lesions Efficient substitution 

therapy for pernicious anaemia is preventive. 

‘ Symptoms. — Combination of : (i) AncBinia : pallor, dyspnoea, palpi- 
tations, swelling of legs, etc. (2) Sensory and motor symptoms, 
commencing in legs, due to postero-lateral sclerosis : (a) Numb- 
ness and tingling ; (b) Sensory changes — anaesthesia, pain ; (c) 
Paraplegia — usually spaistic in early and flaccid in late stage. 
Finally : (d) Wasting ; (e) Sphincters affected. Pyrexia slight. 

THREE STAGES of the nervous symptoms have been described, 
but variations are common. 

1. First Stage. — Slight spastic or ataxic paraplegia. Onset 

insidious : numbness and tingling in legs. Then sym- 
ptoms of ‘spastic ataxia': weakness, inco-ordination, 
spasticity, and increased reflexes — ^viz., knee-jerks increased, 
ankle-clonus present, and extensor plantar reflex. Dura- 
tion ; several months. 

2. Second Stage. — Marked spastic paraplegia develops rapidly. 

a. Rapid paralysis : unable to stand. Rigidity marked. 

b. Anaesthesia', commences in legs, often of ‘stocking’ 

distribution, ascends rapidly, loss of pain precetog 
touch ; in trunk, upper limit well defined. Girdle 
pains and lightning pains in legs may occur. 

c. Reflexes increased. . . 

3. Third Stage. — Flaccid paraplegia supersedes the spasticity. 

a. Flaccid paralysis. Rapid wasting. 

b. Deep reflexes absent, but Babinski’s sign usually persists. 

c. Sphincters : loss of control. 

' d. Anesthesia increases. 

Upper extremities may be affected. CEdema usual. Mental 
symptoms frequent terminally. 

GASTRIC JUICE.— Free HCl absent. 
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Subacute Combined Degeneration of the Spinal Cord, contimted. 

Diagnosis. — Characterized by combination of severe anesmia with 
sensory and motor changes. Difficult in early stages. Diagnosis 
from ; — . , \ 

DISSEMINATED SCLEROSIS.— Distinguished therefrom by : latetir 
age, anaemia, anaesthesia, padns, absence of nystagmus. } 

TABES.— Distinguished therefrom (even in flaccid condition) by 
anaemia, anaesthesia, absence of pupil changes, extensor plantar 
response. 

PERIPHERAL MULTIPLE NEURITIS.— Distinguished there- 
from by : anaemia, affection of sphincters, extensor plantar 
response. 

TUMOURS INVOLVING CORD.— In these: initial root pains, 
symptoms asymmetrical. 

ACUTE MYELITIS has a more rapid onset. 

PELLAGRA. — Nervous symptoms and histological changes some- 
what similar. 

Course and Treatment — 

WITHOUT LIVER TREATMENT.— Progmriw. Duration : few 
months up to two to six years. Final stages rapid. Emaciation 
and weakness extreme, and death from exhaustion, cystitis, bed- 
sores, and cardiac or respiratory failure. I 

WITH LIVER TREATMENT.— Red cells and h$moglobin must 
be maintained at full normal. Very large doses of liver extract 
must be continued with injections. Nervous symptoms do not 
advance : some improvement occurs due to treatment of anaemia 
and re-education. Recovery under treatment of functions lost , 
organically is in dispute. Vitamin B to be given freely. 


CHAPTER CLXVII. 

MUSCULAR DISEASES. 

I. MYELOPATHIC MUSCULAR ATROPHY. 

A group of diseases in which progressive atrophy of the muscles 
results from a primary degeneration of the cells of the anterior horns 
or of the corresponding motor nuclei of the cranial nerves. Hence the 
lesion is essentially of the lower motor neurons ; in some forms the 
upper motor neurons are also affected. Intermediate forms occur/ 
between the various groups. \ 

Types. — The following types arc generally recognized ; — 

1. PROGRESSIVE MUSCULAR ATROPHY. — Sometimes referred 

to as 'type Aran-Duchenne' or 'Duchenne-Aran'. Degenera- 1 
lion in the cells of the anterior horns (lower motor neuron). 
Commonest type. 

2 . AMYOTROPHIC LATERAL SCLEROSIS. — Degeneration in 

cells of anterior horns and in pyramidal tracts (lower and upper 
motor neurons). 
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3. PROGRESSIVE BULBAR PARALYSIS or GLOSSO-LABIO- 
LARYNGEAL PARALYSIS.-Degeneration in certain motor 
cranial nuclei in the medulla. Rare. 


\ / 4. PROGRESSIVE OPHTHALMOPLEGIA. — Degeneration in 
V oculomotor nuclei. Very rare. 

\ Rare type : — 

5 3. PROGRESSIVE MUSCULAR ATROPHY OF CHILDHOOD 
(Werdnig-Hoffmann type.) 


1. PROGRBSSIVE MUSCUZiAR ATROPHY. 

{Chronic Anterior Poliomyelitis.) 

A chronic progressive disease of the spinal cord, characterized 
pathologically by degeneration of anterior horn cells, and clinically by 
wasting and weakness of the related muscles. 

Etioiogry* — 

AGE. — ^Adults, 25 to 40 years. 

SEX. — Commoner in males. 

PREDISPOSING FACTORS. — Rarely recognizable ; is a primary 
degeneration. Very rarely commences in injured limbs {? hasmor- 
rhages into cord) ; or infantile paralysis previously present (Potts). 
Syphilis, no connection. No hereditary or familial factors {see 
■' Werdnig-Hoffmann Type, p. 964). 

Pathology. — Commences usually in lower portion of cervical enlarge- 
ment — ^viz., first dorsal segments. 

1. ATROPHY AND DEGENERATION OF CELLS OF 

ANTERIOR HORNS. — May extend into anterior roots and 
portions of peripheral nerves. As secondary changes, pro- 
liferation of neuroglia, and occasionally small hasmorrhages. 

2. ATROPHY OF MUSCLES. — ^Distribution irregular, normal 

fibres remaining. 

Pyramidal tracts appear normal macroscopically ; slight changes 
may be demonstrated by methods of Marchi and Nissl. Rarely 
changes in other tracts, e.g., spino-cerebellar. 

Symptoms. — Characterized by wasting and weakness of muscles. 
ONSET insidious, usually in small muscles of one hand, commonly 
right ; other hand affected after interval often of months. 
Progress bilateral, but more advanced on one side. 

1. EARLIEST STAGE.— (a) Thumb muscles of abduction and 

apposition affected ; (6) Then other small muscles of hand, viz., 
little finger, interossei, lumbricales. 

Condition of Hand ; (a) Wasting of thenar, hypothenar, 
and interossei muscles ; (6) Finer movements difficult. ^ 
Position of Hand on Development: (a) 'Main-en-griffe' 
or ‘claw-hand’, from unopposed action of long flexors and 
extensors; ( 5 ) Thumb rotated outwards, becoming flat 
with palm (ape-hand). 

Note. — Claw-hand absent if forearm affected early. 

2, - PROGRESS.— , , 

Order of Affection. — (/i) Flexors before extensors. 

Of flexors, lingers before ivrists ; of extensors, ivrists before 
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Progressive Muscular Atrophy — Symptoms, coniimieA. 

fingers, (b) Upper amt and shoulder. Deltoid early . affected, 
then biceps, (c) Serratiis magnus, whence 'winged scapul^. 
Also rhomboids and lower trapezius. 

Muscles Escaping. — (a) Trapezius, upper portion (even im 
late stages). (6) Pectoralis major, lower half, (c) Triceps/ 
(<f) Latissimus dorsi. ^ 

3. ADVANCED STAGES. — Neck muscles : head hangs forward. 
Intercostals and abdominal muscles ; respiration diaphragmatic. 
Legs : affected late. Face often escapes. 

GENERAL CHARACTERISTICS.~{See Lower Motor Neuron 
Lesions, p. 917.) 

1. Wasting. — Finally becomes extreme and universal, both 

muscle and fat. 

2. Fibrillary Tremors common ; marked on strikmg 

muscles ; occur in muscles previous to obvious changes. 

3. Deep Reflexes diminished or lost, from atrophy of muscles 

and breaking of reflex arc. 

4 Electrical Changes. — 'Partial reaction of degeneration’: 
distinguishes myelopathic from myopathic muscular 
atrophies. 

a. Nerves. — Response normal in t3?pe, but diminished, 

b. Muscles. — (i) To faradic current ; react (througHv 

nerves), (ii) To galvanic current: (a) sluggish 
response ; (P) A.C, contraction greater than K.C. 
contraction. Reactions vary in different parts of 
same muscle. Finally, all response lost. 

5. Sensation normal. Occasional aching as in over-fatigue. 

6. Sphincters unaffected. 


Clinical Variations. — ^Rare. (i) Shoulder affected first; com- 
mences in deltoid ; lesion in upper portion of cervical enlargement. 
(Lead is a possible factor.) (2) Forearm first ; no maiU'en-griffe. 
(3) Legs first ; very rare ; commences in peronei. 

All intermediate forms occur between progressive muscular 
atrophy and amyotrophic lateral sclerosis. 


Diagnosis. — ^Mainly from conditions causing wasting of hands] in 
most of these pain and sensory changes occur. 

NEURITIS AND PERIPHERAL NERVE 
LESIONS. ^Pain, sensory changes, distribution of wasting, 
causal factors. In lead, small muscles rarely affected. 
SYRINGOMYELIA. — Sensory changes. 

^^■^VICAL RIB. — Unilateral. Sensory symptoms. X rays. 

LESIONS: TUMOURS. SYPHILIS, ft 
FACHYjMENINGITIS. — P ain and sensory changes. 
^^VOPATHIES, — Resemblance mainly in 'shoulder' type.\ 
Aote : (a) Onset at earlier age ; (fel Enlargement of certain.-' 
muscles ; (c) No fibrillary tremors ; {d) No reaction of degenera- 
tion ; ic) Affection of muscles escaping in progressive muscular 
atrophy. (See also Muscular Dystrophies, p. 964.) 


2, 

3< 

4- 
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6 . AMYOTROPHIC LATERAL SCLEROSIS.— (o) Progress more 
rapid ; (b) Often affects muscles in groups ; (c) Deep reflexes 
^ increased markedly ; [d) Spasticity of legs ; (e) Bulbar paralysis 
common. 

Wourse. — Slowly progressive. Death in five to fifteen or twenty 
y years ; usually from diseases or failure of respiration. Develop- 
> ment of bulbar paralysis is rare. 

Treatment. — General hygiene and tonics. Strj'chmne. Massage. 
Electricity. 


2 . AIVIYOTBOPHZC LATERAI. SCIiSBOSIS. 

A chronic progressive disease of the spinal cord, characterized 
pathologically by degeneration of the pyramidal tracts and of the 
cells of the anterior horns, and clinically by a combination of atrophy 
and spasticity in the related muscles. 

Etiology. — Commoner in females. Otherwise as in progressive 
muscular atrophy', but is considerably rarer. 

Pathology. — Degeneration of both lower and upper motor neurons. 
^ 1. CELLS OF ANTERIOR HORNS. — As in progressive muscular 
atrophy. Motor nuclei in medulla (and rarely pons) may also 
atrophy, 

a. PYRMIIDAL TRACTS. — The degeneration extends upwards, 
and is traced, by methods of Marchi and Nissl, through medulla 
and pons to cortex. 

May commence in either of the two sites, or simultaneously in 
both ; commonly in cervical enlargement ; occasionally in bulbar 
nuclei. 

Pathologically and clinically, the condition is a combination of 
progressive muscular atrophy and lateral sclerosis. 

Symptoms. — 

ONSET insidious. Either : (i) Wasting and weakness in upper 
limbs, as in progressive muscular atrophy ; or (2) Spasticity in 
lower limbs ; or a combination. 

Upper Li.mbs. — Wasting and weakness. Order of affection 
closely as in progressive muscular atrophy — small muscles of 
hands, forearm, upper arm, and shoulder — ^but tends to affect 
groups of muscles, e.g., entire forearm, simultaneously. 
Similar deformities of hand (claw-hand, ape-hand). Con- 
tractures commence. 

Lower Limbs. — Spasticity and weakness without wasting (upper 
motor neuron ty'pe). Gait becomes spastic. 

ADVANCED STAGES.— ^ . 

1. Upper Limbs. — ( a) Atrophy. (6) Contractures : flexion ot 

fingers, \vrists, and elbow, but generally not extreme. 

2 . Lower Limbs. — V arying degrees of spasticity, flaccidity, 

and atrophv, but last not to same extent as arms. 

3. Buuiar Paralysis frequently develops. , Speech, tongue, 

lips, palate, and pharynx affected. 
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Amyotrophic Lateral Sclerosis — Symptoms, cmiiimied. 
GENERAL CHARACTERISTICS.— 


1. Wasting and Atrophy, with some spasticity, of upppr 

limbs; Spasticity, with some atrophy, of lower limb^ 
Bulbar Paralysis frequent later, V 

2. Fibrillary Tremors. J 

3. Deep Reflexes greatly and universally increased. Pra^ 

tically sole condition in which jaw-clonus occurs. Anklf^' 
clonus present. Usually Babinski's sign (not invariably). 

4. Electrical Reactions. — ^Excitability diminished. May be 

'partial reaction of degeneration’ (see Progressive Mus- 
cular Atrophy, p. 960). Finally no response. 

5. Sensation normal. 

6. Sphincters unaffected. 


T3rpes. — ^May commence as bulbar paralysis. Other types of onset, 
and intermediate forms, as in progressive muscular atrophy. 

Diagpiosis . — Lead poisoning may, very rarely, produce symptoms 
resembling the type commencing in the forearms. For diagnosis 
from other conditions, see Progressive Muscular Atrophy. 

Course. — Usually fatal in two to four years ; especially from develop-/' 
ment of bulbar paralysis. ! 

Special Treatment. — Hot baths, massage, and passive movements!^ 
to prevent contractures. 


3, PROGRESSIVE BULBAR PARALYSIS. 

(Glosso-Labio-Laryngeal Paralysis.) 

A rare disease characterized pathologically by degeneration of motor 
nuclei of medulla and occasionally of pons, and clinically by atrophy 
and loss of function in the related muscles. 

Not uncommonly occurs in late stages of amyotrophic lateral 
sclerosis, rarely in progressive muscular atrophy. 

Etiology. — As in Progressive Muscular Atrophy. 

Pathology. — Primary degeneration of cells in motor nuclei of. bulb; 
most advanced in nth and 12th nuclei, less so in the nucleus 
ambiguus (the common motor nucleus of the vago-glossopharyngeal 
nerve) ; occasionally in motor nuclei of 5th and 7th. 

Pyramidal tracts probably always affected to some degree. 

Symptoms.— 1 

ONSET and PROGRESS. — Gradual. Tongue, lips, pharynx, anm 
larynx most affected. 5 > r > x x 1 

Speech affected first, becomes indistinct. Earliest, consonants * 
1. r, n, s, t (linguals) ; then o, u, p, b, m. V 

Weakness in moving and protruding it; (2)1 
c asting marked ; (3) Wrinkling of mucous membrane ; (4P 
Inbnllarj” contractions. 

weak (orbicularis oris), with some wasting. 
Whistling, blowing, etc., impossible. 
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Paralysis of Palate. — ^V oice nasal. Regurgitation of fluids. 

Swallowing ano Mastication afiected by : (i) Weakness of 

, tongue ; (2) Paralysis of palate ; (3) Paralysis of pharyngeal 
musclf^. "Jso by loss of refiex from larynx (food enters glottis) . 

V<MCE auected by : (i) Paralysis of palate (nasal tone) ; (2) 
Paralysis of adductors of vocal cords (voice feeble, coughing 
ineffectual) ; also {3) Paralysis of tongue and lips. 

PxijRVGoms, and TEsrpoRAi, Mctscees may be 

affected. 

Electrical Reactions. — As in Progressive Muscular 
Atrophy, p. 960. 

Reflen from soft palate absent ; may be also from larynx 
(arc interrupted). 

Sensation normal. 

Knee-jerks may be increased (pyramidal tracts affected). 

ADVANCED STAGE. — Characteristic. (1) Mouth open ; saliva 
dribbling. {2) Lower lip pendulous. (3) Muscles above mouth 
unaffected. (4) _ Tongue ; atrophy marked, motionless. (5) 
Speech^ unintelligible. (6) Swallowing difficult. 

Course. — Progressive and fatal ; duration about 2 years. Death from : 
(i) Aspiration pneumonia — occasionally suffocation ; (2) Ex- 

haustion froin difficulty in feeding ; (3) Occasionally, cardiac and 

f respiratory disturbances (vagus nerve). 

Treatment. — Careful feeding, nasal when necessary. 

Bulbar Paralysis : General Causes and Diagnosis. — Paralysis 
of tlie cranial nerves wth motor nuclei in the bulb may result 
from the following lesions : — 

1. Supranuclear — i.e., ‘pseudo-bulbar paralysis’. 

2. Nuclear and Intranuclear. — 

a. * Acute bulbar paralysis’ : (i) Vascular lesions ; (li) Post- 

diphtheritic paralysis, and very rarely in other post- 
febrile Conditions ; (iu) Rarely in acute pohomyelitis. 

b. Chronic : (i) Progressive bulbar paralysis ; (ii) Tamoars 

in medulla — very rare; (lii) Conditions at the base 
of the brain — ^i.e., extramedullary. 

3. Myasthenia Gravis. 

IVasserinann reaction should always be tested. 

PSEUDO-BULBAR PARALYSIS.— Not uncommon. Diagnosis 

difficult. Due to bilateral lesions (e.g., haemorrhage) of ■tacts 
between motor cortex and bulbar nuclei, most commonly in in- 
ternal capsule. Note ; (i) Two sides not affected simultaneously 
(except rarely with lesion just above nuclei), viz., history of two 
attacks of hemiplegia, with bulbar symptoms following the second ; 
{2) Paralysis of upper motor neuron type — ^i.e., no wasting, no 
electrical changes, reflexes present. 

VASCULAR LESIONS IN MEDULLA (haemorrhage, thrombosis 
— ^may be syphilitic) . — Sudden onset ; less sjnnmetrical ; may 
improve subsequently. 

POST-DIPHTHERITIC PARALYSIS.— Onset rapid ; history of 
diphtheria or sore throat ; other nerves affected ; short duration, 
and recovery. Very rarely is permanent, but never progressive. 
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Bulbar Paralysis — General Causes and Diagnosis, continued, 

CONDITIONS AT BASE OF BRAIN (meningitis— especially 
syphilitic — ^tumours, etc.). — Not uncommon, but lesions unilatend. 
Usually other symptoms. Unilateral bulbar paralysis suggest®^ 
syphilis. . . ^ 

MYASTHENIA GRAVIS.— Note : (i) Tendency to remissions;! 
(2) ‘Myasthenic reaction' ; (3) No wasting, no reaction o* 

degeneration. No lesions in nervous system. {See p. 969.) - 

4. PROGRESSIVE OPHTBALEIOPLEGIA. 

Very rare. A progressive degeneration of the oculomotor nuclei, 
corresponding to progressive bulbar paralysis ; usually produces 
ophthalmoplegia externa ; very rarely total ophthalmoplegia results, 
externa and interna. Bulbar paralysis may also develop. {See 
Ophthalmoplegia, p. 995.) 

5. PROGRESSIVE MUSCULAR ATROPHY OF 
CHILDHOOD. 

{Werdnig-Hoffmann Disease.) 

A rare disease characterized by symptoms resembling progressive 
muscular atrophy commencing in infancy, with pathological changiSy 
resembling amyotrophic lateral sclerosis. 

Morbid Anatomy. — Degeneration of anterior boms and pyramidal 
tracts. Extensive distribution, also in bulbar nuclei. Muscles 
atrophied. 

General Characteristics. — 

1. FAMILIAL disease. Transmitted by either sex. 

2. ONSET in infancy : 6 to 9 months. PROGRESS slow. 

3. PARESIS AND ATROPHY of muscles : symmetrical : 

proximal segments of limbs. Earliest in thigh, trunk, and 
pelvis ; later, upper limbs and neck. Child unable to walk or 
stand. Contractures develop. 

4. REFLEXES absent. Muscles flaccid. May be fibrillary 

tremors. 

5. ELECTRICAL REACTIONS diminished, or reaction of 

degeneration. 

6. SENSATION normal. 

Life rarely exceeds a few years. 

II. MYOPATHIC MUSCULAR ATROPHY ; THE 

MUSCULAR DYSTROPHIES. 1 

A group of diseases in which muscular weakness and atrophy result! 
from primaiy- changes in the muscles. In some forms an initial! 
ncrease in size occurs in certain muscles. ' 

Etiology. — 

\o predisposing factors known except hereditary and familial. 

Onset in childhood, shortly after birth, or up to puberty ; rarely later. 



MUSCULAR DISEASES 


065 


Pathogonosis.— Believed that muscles are unable to fix creatine. 

Morbid Anatomy. — ^Muscle fibres atrophied; nuclei increased in 
/ number. When 'hypertrophy' jjrcsent: (i) Muscle fibres in- 
creased in size but probably not in number ; (2) E.xcess of fat ; 
{3) Ij^ercase of connective tissue. The enlargement is mainly 
(but not entirely) a 'pseudohj'pcrtrophy' not due to muscle 
' fibres ; the enlarged muscles atrophy later. 

Nervous syslcin normal: or slight secondary changes in anterior 
boms. 


Types. — Partly differentiated by jirescnce or absence of ‘ hyper- 
trophy ' of muscles, but some initial enlargement may be present 
in any tj'pe, and intermediate fonns occur. 

TYPES GENERALLY RECOGNIZED.— 

t. PsEUDOUYt>Eu.TRQpmc MuscuuA.R Pauauvsts. 

2. Erb's Juvenile Type. 

3. pACio-scapULO-nuMERAL TYPE (Landouzy-Deicrine type). 
RARE AND ATYPICAL FORM.— 

,}. ‘Distal’ Type (Gowers and Spiller). — Affects fingers, wrists, 
toes, and ankles ; occasionally face 

Onset : infancy or later. Diagnosis from progressive 
neural muscular atrophy by absence of sensory 
changes and affection of face. 

^ intermediate diseases.— 

5. Progressive Neural Muscular Atrophy. — Allied to both 
myopathic and myelopathic atrophy. 

C. Amvotonia Congenita. 

7. Myotonia Atrophica. 


Diagnosis. — Distinction of muscular dystrophies (myopathies) from 
myelopathic muscular atrophies : — 

1. Onset at earlier age. 

2. Family and IIereditary Factors marked : absent in 

mj’clopathies. 

3. Distribution of Changes. — («) Affects mainly the larger 

muscles and proximal segments of limbs. (6) Forearm and 
hands escape, and deltoid often docs so. (c) In some 
forms, enlargement of certain muscles, viz., calf, infra- 
spinatus, etc. (d) Muscles escaping in myelopathic 
atrophies arc affected — ^viz., trapezius, pectoralis major, 
latissimus dorsi, triceps, (e) No bulbar paralysis, larjmx 
never affected. ..... , . 

Reflexes never increased : diminish in relation to wasting. 
Fibrillary Tremors absent, or occur rarely. _ 
Electrical Reactions diminish in general with wasting, 
but no ‘reaction of degeneration’. - . 

Difficulty greatest in rare 'shoulder type of progressive 

muscular atrophy. ... .. 

■ Diagnosis also from: (i) Cerebral lesions: paralysis long precedes 
atrophy. (2) Multiple neuritis : rapid onset, distribution of 
paralyL, and sensory changes. (3) Progressive neural muscular 
atrophy. 
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PSEUDOHYPERTBOPHIC MUSCULAR PARALYSIS. 

A chronic disease characterized clinically by progressive weakness 
and atrophy of muscles, with an initial increase in size of cert^m 
muscles, and pathologically by absence of primary changes in thW 
nervous system. ^ 

Etiology. — 

AGE OF ONSET. — Usually early childhood, 4 to lo years ; occasidh- 
ally as late as puberty ; rarely subsequently. 

SEX. — ^Males predominate, boys 4 or 5 to girls i. 

HEREDITY. — Often familial, the girls usually escaping. Tends 
to be 'exhibited by males and transmitted by females. 

Symptoms. — 

INITIAL SYMPTOMS. — Clumsiness and frequent falls in walking 
or standing. 

MUSCLE CHANGES.— 

1. Distribution of Hypertrophy of Muscles. — ^M ost con- 

stant ; {a) Calf (gastrocnemius and soleus) ; (6) Infra- 
spinatus. Frequently : (c) Quadriceps extensor ; (d) Glutei ,' 

(e) Triceps. Occasionally : Deltoid, supraq>inatus. Very 
rarely : Masseters, tongue. , 

2. Atrophy of Muscles. — ^Most constant : (a) Latissintii^ 

dorsi : (6) Pectoralis major, lower portion. Frequently . - 
(c) Flexors of knee ; (d) Peronei ; {e) Erector spin® and 
trunk muscles ; {/) Biceps ,* (g) Teres major. 

3. Muscles Escaping. — {«) Face; (6) Forearm and hand — . 

rarely supinator longus wastes. 

CHARACTERISTIC PHENOMENA.— 

1. Attitude. — Stands with feet apart and shoulders thrown 

back. Marked lordosis and protuberant abdomen. 

2. Gait waddling : feet wide apart, often lifted high {' steppage ') . 

3. Rising from Ground when Supine (Gowers' pathognomonic 

figures).— Rolls over on to hands and knees ; extends 
knees with feet apart ; moves hands along floor towards 
span of feet, and then climbs up the legs, with a final jerk 
to the upright position. (Due to weakness of extensors 
of knees and hips.) 

4. 'Slips through the Hands' when attempt is made to lift 

child with hands in axilla. (From absence of axillary folds 
through atrophy.) 

Electrical Reactions diminish quantitatively until finally 
absent, from atrophy of muscular fibres. No reaction 
degeneration. 

Sensation unchanged. 

Sphincters unaffected. 

Course.-— Slow progressive atrophy and weakness of muscles, in-l 

muscles in later stages; finally helpless, 
may develop: (i) Lateral ettrvature of spine — 
common ; (2) Talipes cquinus occasionally, from contraction of 
gastrocnemius. 
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GENERAL HEALTH fair until terminal stages. 

DEATH : usually about puberty, from exhaustion, or from pulmonary 
or intcrcurrcnt disease. ^ 

X Sreatmont. — Unsatisfactory. General hygiene and tonics. Treat- 
ment of nutscles : massage, electricity, active and passive move- 
ments. Exercise beneficial. Keep from becoming bedridden as 
long as possible. 

Glycin (glycocol, amino-acetic acid) : gss b.d., by mouth. 

Improvement claimed. ACects creatine metabolism. 


ERB’S JtIVENILE TSTPE. 

Etiology. — 

SEX. — Boys and girls equally affected (compare previous type). 

AGE .\T ONSET. — Commonly second decade, in the 'teens’. 

HEREDITARY factor common. 

Symptoms. — 

MUSCLE CHANGES.— 

Hypertrophy is never marked ; may be slight grades. 

Order of Affectiox. — (i) Upper extremity ; biceps, triceps, 
supinator longus, and deltoid (especially upper portion). 
(2) Trunk ; latissimus dorsi, pectoralis major (mainly lower 
portion), trapezius, serratus magnus and rhomboids, erector 
spinm. (3) Thigh and pelvis : glutei, flexors and extensors 
of knee, occasionally tibialis anticus. 

Atrophy axd Wasting. — Commences in large muscles about 
shoulder and upper arm ; then trunk, thigh, and pelvis. 

Muscles Escaping. — (i) Forearm (except occasionally supinator 
longus) ; (a) Leg below knee. These contrast with atrophy 
in proximal segments, (3) Face. (4) Infraspinatus and 
supraspinatus, commonly. 

CHARACTERISTIC PHENOMENA.— Lordosis conimon (dis- 
appears on sitting). Altitude, gait, and method of rising from the 
ground often as in pseudohypcrtrophic type. 

Course. — Progressive atrophy and tocoftness, but occasionally stationary 
for some years ; duration of life longer than in previous type. 


PAOIO-SCAPULO-HUMERAL TYPE. 

(Type Landouzy-Dejerine.) 

Onset in infancy, with weakness and wasting of muscles of face. 

( Progress and symptoms otherwise resemble Erb’s juvenile type 
probably identical. Hereditary factor common. 

Symptoms. — (i) Face muscles affected* especially orbiculares oris 
and palpebrarum. Characteristics : (a) Eyes cannot be clMed ; 
» b) Blowing and whistling impossible ; (c) L>ps are everted ; 

(d) Smiles with straight lips, 'rire en travers . Later involve- 
ment of large muscles of : (2) Shoulders and » ^ 3 ) 

Trunk; (4) Thigh and pelvis (see Erb’s Type). Hypertrophy 
of muscles never marked : may be slight grades. 
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PROGRESSIVE NEURAL MUSCULAR ATROPHY. 

{Peroneal Muscular Atrophy. Charcoi-Marie-Tooth Type.) 

A chronic disease commencing in early life, characterized clinically 
by slow muscular atrophy of distal segments of limbs, and patnbr / 
logically by changes in the nerv’^ous system. m 

A very rare disease, allied to both myopathic and myelopathic\ 
atrophies, and possibly to multiple neuritis. 

Etiology. — 

AGE. — Onset usually in first decade. 

SEX. — Both sexes, but boys 4 or 5 to girls i. 

HEREDITARY AND FAMILIAL FACTORS marked. Trans- 
mitted apparently through females (Herringham) . 

Morbid Anatomy. — Degeneration of anterior horn cells of affected 
regions, with atrophy of peripheral nerves. Also of cells of 
Clarke’s column and posterior and postero-lateral columns. 
Atrophy of muscle columns. 

Symptoms. — 

MUSCLE CHANGES. — Atrophy of muscles, in order : (1) Peronei 
and small muscles of feet ; whence talipes equinus or equinovarus 
develops. (2) Extends up lower extremity until all muscles 
wasted below knee, while thigh little affected (‘inverted bottle- 
shaped leg’). (3) Upper limb affected after interval of several 
years; commences in small muscles of hand] 'claw-handS 
develops. Often no further progress: rarely trunk and thigh 
muscles affected later. 

SENSORY CHANGES may occur : pains in legs, areas of anajsthesia. 
Muscles not tender. 

FIBRILLARY TREAIORS present. 

REFLEXES. — Ankle-jerk absent. Knee-jerks present. 

ELECTRICAL REACTION. — Varies from quantitative diminution 
of response to complete reaction of degeneration. 

SPHINCTERS unaffected. 

Course. — ^Very chronic. Often becomes arrested. Life not neces- 
sarily shortened. 

General Characteristics. — Bilateral acquired club-foot ; slow sym- 
metrical atrophy of distal segments, commencing in early life. 
Resembles ; (i) Myopathies in early onset and familial factors ; 

(2) Myelopathies in distal distribution, electrical changes, fibrillary 
tremors, and occurrence of changes in the nervous system. 
Differs from both in sensory changes. Differs from acute polio- 
myelitis by slow progress. 
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AMYOTONIA CONGENITA. 

{Myatonia. Oppenheim's Disease.)* 

A congenital affection characterized by general flaccidity of the* 
muscles and absence of deep reflexes. Usually noticed at birth or\ 
shortly after. Rarely familial. Probably a primary disease of | 
muscles : classified with muscular dystrophies by some authorities \ 
as simp le atrop hic dystrophy’. x .7 / 


nii^. described the condition and called it myatonia, a 

all} abandoned owjng to Us similarity to myotonia (Thomsen’s disease.) 


name now gener- 
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Syxaptoms.—{i) Flaccidity of muscles extreme. Muscles small, but 
not atropnied. Joints are abnormally movable, (a) Weakness 
extreme, but no paralysis, voluntary control of muscles 
di°^nished°”^' ^ absent. (4) Faradic excitability 

Limbs, especially lower, most affected ; face escapes, except rarely 
No mental, sphincter, or sensory changes, or lesions of nervous 
system. 

Child often unable to walk, but rolls or scrambles over floor 
Collapses forward if sitting (Batten's 'frog child’). 

Course.— -Tendency to improvement, but death from pulmonary 
affections common, respiratory muscles being affected. 

MYOTONIA ATROPHICA. 

{Dyslrophta Myotomca.) 

A rare familial condition characterized by myotonia, by muscular 
dystrophy of special distribution, and by certain extra-muscular 
dystrophic symptoms. 

Note . — ^Has resemblances to myotonia congenita : suggests error of 
metabolism. 

Morbid Anatomy. — Atrophy of affected muscle fibres with some 
J giant fibres. No changes in nervous system or endocrines. 

Characteristics . — 

1. FAMILIAL DISEASE.— Heredity slight. 

2. ONSET. — ^Age, 20 to 30 years. Progress slow. Life not 

shortened. 

3. MYOTONIA. — Slow relaxation after muscular contraction. 

Exhibited well by hand grip, smile, and difficulty in closing 
eyelids. Erb’s 'mj-otonic reaction’ partly present. 

4. MUSCULAR ATROPHY. — ^Especially affects sternomasloids, 

face, hands and forearms, anterior thigh muscles. No fibrillary 
contractions. No reaction of degeneration. 

5. EXTRA-MUSCULAR DYSTROPHIC SYMPTOMS.— Cataract, 

baldness, emaciation, impotence. 


XU. CERTAIN OBSCURE DISEASES. 

1. MYASTHENIA GRAVIS. 

[.istheuic Bulbar Paralysis. Erb-Goldflam’s Disease.) 

An affection characterized by rapid exhaustion of the voluntaiy 
muscles on repetition of movement or stimulation by the faradic 
current, with recovery on rest. Muscles innervated by the bulb and 
cranial nerves are specially, but not exclusively, affected. 

^ Lesion is of muscular and not of nervous origin. 

Etiology. — 

AGE. — 20 to 40 years. 

SEX. — Rare in males. 
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Myasthenia Gravis — Etiology, continued. 

HEREDITARY OR NEUROPATHIC FACTOR. — None. Associa- 
tion in several cases with Graves’ disease, and in some with 
congenital malformations, e.g., polydactyly. 

Predisposing causes unknown. Has followed infective fevers. Maji? 
improve during pregnancy, but not invariably. S 

Morbid Anatomy. — Nervous system normal. Main lesions are :-y 

1. Small round-cell infiltrations and serous exudations betwe6.i, 

muscle fibres and in tissues (Farquhar Buzzard's ‘lymphor- 
rhages') ; insuificient to affect muscle mechanically. . 

2. Thymus ; proliferation and persistence frequent, but not con- 

stant. Graves' disease may coexist. 

Pathogenesis. — ^Defect exists at motor end-organs. Note ; (i) 

Resemblance of abnormal muscle fatigability in myasthenia 
gravis to curare poisoning suggests myoneural junction -as seat 
of lesion ; (2) Normal transmission of impulses from motor 

nerve-endings to voluntary muscles depends on liberation in 
endings of acetylcholine (Dale) ; (3) In myasthenia, there is 

premature destruction or failure in liberation of acetylcholine: 
(4) Prostigmine temporarily delays destruction of acetylcho- 
line by enzyme in the blood and during such time muscular ^ 
contraction is normal. / 

Symptoms. — Y 

MYASTHENIC PHENOMENON. — A movement is performed 
normally, but on repetition rapidly weakens and becomes 
impossible ; power recovered after rest. More marked towards 
end of day. Distribution bilateral, but not strictly symmetrical. - 

MYASTHENIC REACTION. — (i) Strong faradic current : normal 
contraction, becoming feebler and then ceasing. (2) Galvanic 
current : reactions unchanged. 

DISTRIBUTION OF AFFECTION OF MUSCLES in order of 
frequency and severity : (i) Muscles supplied by cranial nerves, 
especially ocular; (2) Neck; (3) Respiration; (4) Limbs and 
trunk. 


PROMINENT SYMPTOMS.— 

1. Ocular Affections. — ( a) Bilateral ptosis : rarely absent. 

(6) Orbicularis palpebrarum ; slight resistance prevents 
closure : rarely unaffected, (c) Strabismus and diplopia : 
finally complete ophthalmoplegia externa. Pupil never 
affected. Coarse nystagmoid movements common. 

2. Facial Muscles, etc. — {a) Power of expression lost : face 

immobile: whistling, etc., impossible, [b) Jaw muscles’. 
Mouth open : saliva drips. Mastication difficult, (cjs 
Palate : nasal speech : regurgitation of fluids. Articula-j 
tion impaired, 1 

3- Neck Muscles,— Inability to hold up head. ^ 

Respiratory Muscles. — Attacks of dyspnoea severe t may 
be fatal. I 

Later than above : — 

Limbs affected ; usually proximal muscles. 

Trunk muscles affected. 
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Symptoms exhibited markedly by: (i) Looking up and down 
repeatedly : ptosis. (2) Reading aloud : tires rapidly : nasal 
speech. (3) Tongue put in and out. (4) Watch palate while 
repeatedly : movement diminishes rapidh". 
SENSATION unchanged. Aching, rarely severe nain 
ATROPHY OF MUSCLES occasionally in face. 

Mental condition normal. Sphincters unaffected. Knee-jerks 
weaker on repetition. ^ 


Diag^nosis and General Characteristics. — In advanced cases 
usually simple : (i) Bilateral ptosis ; (2) Facial expression ; (3) 
Nasal speech and open mouth ; (4) Rapid exhaustion ; {5) No 
atrophy or sensory changes ; (6) Myasthenic reaction (but 

occasionally absent, and also rarely present in neurasthenia) ; 
(7) Remissions. 

IN HYSTERIA. — Sensation altered ; no myasthenic reaction. 

IN BULBAR PARALYSIS. — Ocular muscles unaffected ; no 
remissions. 


Course and Prognosis. — Remissions and fluctuations marked. 
Usually fatal in t\vo or more years, from respiratory failure and 
septic pneumonia. May be many years. 

Treatment. — 

/" PROSTIGMINE (Roche). — A synthetic derivative of physostig- 
mine. Hypodermic injection of 0*5 per cent solution, 2 to 4 c.c. 
(atropine sulphate gr. may be added) : results in immediate 
restoration of power, lasts 4 to 5 hours. Toxic effects : depres- 
sion, abdominal pain, frequency of micturition. Not suitable 
for routine use, but for emergencies. Oral effect slight. 

EPHEDRINE SULPHATE.— Gr. i, t.d s , with glycine 5SS b.d., 
causes some improvement. 


2. JVZYOTONZA CONGENITA. 

{Thomsen’s Disease.) 

A very rare affection characterized by a peculiar '.stiffness' on 

attempting voluntary movements. 

Etiology. — 

HEREDITARY and FAMILIAL disease. 

SEX. — ^Males much commoner than females. 

Onset noted in childhood from inability to play games. 

Morbid Anatomy. — 

NERVOUS SYSTEM.— No changes (one autopsy recorded). 

MUSCLES.— Fibres greatly increased in width ; transverse striation 
feeble ; nuclei of sarcolemma numerous. No increase of con- 
nective tissue. 

Pathogenesis.— Unknown. Undoubtedly a pathological condition 
of muscular tissue, possibly an error of metabolism. In animais, 
similar contractions follow veratria or sodium phosphate in large 



972 DISEASES OF THE NERVOUS SYSTEM 


Myotonia Congenita — ^Pathogenesis, continued,. 

doses, even after injection of curare (Ringer and Sainsbur}'). 
Uncertain whether thickening of muscle fibres is primary 
secondary ; if latter, is secondary to original cause and not 
peculiarity of contraction. 

Symptoms. — On commencing a voluntary movement, the muscles 
involved having been at rest, the contraction is very slow ; an(^ 
having contracted, relaxation is equally slow. On repetition, ' stiff- 
ness' passes off gradually, and movement is finally performed at 
normal rate. Well illustrated by 'shaking hands', gripping being 
slow, and, after closure, interval of seven to ten seconds before 
opening can occur ; also by attempting to walk after resting. 

MUSCLES AFFECTED. — ^Legs, arms, and trunk. Frequently, 
mastication and face. Eyes rarely. 

MUSCLES UNAFFECTED. — Involuntary muscles. Respiration, 
deglutition, micturition, defaecation. 

SENSATION and REFLEXES normal. 

ERB’S ELECTRICAL REACTION ('myotonic reaction’).— (i) Both 
to faradic and constant current, contraction attains maximum 
slowly and relaxes slowly : on repetition, gradually becomes 
normal. (2) A.C.C. almost equal to K.C.C. 

UNAFFECTED by emotion or cold. INCREASED by fatigue. , 

CONDITION OF MUSCLES.—Normal or hypertrophied, bv'^ 
force of contraction subnormal. ^ 

Direct percussion of muscle causes slow contraction. 

Treatment. — ^None effective. The disease does not shorten life. 


Atypical Varieties. — 

PARAMYOTONIA CONGENITA. — Condition present in . cold 
weather only. Eyes usually affected. Non-hereditary and other 
varieties recorded in rare instances. 

MYOTONIA ATROPHICA. — Type intermediate between Thom- 
sen's disease and muscular dystrophy (see p. 965). 


3. PARAMYOCLONUS MULTIPLEX. 

(Myoclonus.) 

A rare affection characterized by sudden shock-like contractions 
of a single muscle or group of muscles. 

Etiology. — , 

SEX. — ^hlales most common. 

AGE. — Adults. 

PREDISPOSING FACTORS not constant : (i) Shock may precede 
onset ; (2) Epilepsy present in several cases ; (3) Hereditary and 
janiily factor occasional, mainly in cases with epilepsy. 

Pathogenesis — Chief theories : — 

I. AFFECTION OF LOWER MOTOR NEURONS.— Most 
probable. Symmetrical spasms suggest anterior horn cells 
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2. AFFECTION OF CEREBRAL CORTEX.— Suggested by 
.frequent epilepsy. Against this theory is the symmetrical 

occurrence, and spasm in single muscle or asynergic group. 

' /No pathological changes in the nervous sj'stem are known. 
V^ympioms. — Jlain characters of spasms are ; — 

I. Limbs most common. Trunk next. Face rare. 

I 2. Proximal muscles commoner than distal, viz.— in arm ; deltoid 
and pcctoralis major , also biceps, triceps, and supinator longus. 
In log : quadriceps maxiraus and adductors of thigh. 

3. Single muscle, or a portion only, may contract If a group 

coniracis together, it consists of muscles which are not supplied 
by single neric, cannot be voluntarily contracted together, and 
have no co-ordinated function 

Limbs usually not moved, i.c . $w locomotor effect, and spasms not 
visible until clothes removetl. Rare exceptions in severe cases. 
5. Sptmns usually bilateral and symmetrical, one side generally 
before the other either constantly or in paroxysms. Con- 
traction verv' rapid Xo conitant rhythmicity : consecutive 
contractions do not usually involve the same muscle, but may 
do so. Increased by emotion I'sually cease in sleep Knee- 
jerks v'anablc. 

Voluntary maremeitt.\ and co-oidniahoii not interfered vvitli. 

.- No paresis or muscular atrophy Sensation, electrical reactions, 
(/ sphincters unalTectcd 

No psychical or mental disturbance 

In the familial form (Unvemcht's type, myoclonus epilepticus), 
onset is in childhood, epileptic fits occur, the contractions interfere 
with and are increased by voluntary movements, and dementia 
develops. 

Diagnosis. — From . — 

1. HUNTINGTON’S CllORli.V.— Dementia develops 

2. HYSTERIA. —Usually females Stigmata present. May closely 

simulate myoclonus 

3. TICS. — ^Movements purposive 
Course. — Chronic. No effect on life. 

Treatment. — Palliative Arsenic and tonics. Sedatives may induce 
habit : hyoscine best Bromides if epilepsy 


CHAPTER CLXVIIL 

SYPHILIS OF THE CENTRAL NERVOUS 
SYSTEM. 

, Syphilis affects the central nervous system in two forms : (i) Paren- 
; chymatous syphilis : tabes dorsalis and dementia paralytica. (2) 
1 Meningo-vascular or interstitial syphilis : lesions of vessels, of mem- 
branes, and formation of gummata. • t 3 ♦ n™ 

■ No/c.— This division is customary and convement. But both are 
forms of neurosyphilis with initial lesion in vessels or meninges. 


974 DISEASES OF THE NERVOUS SYSTEM 



I. PARENCHYMATOUS SYPHILIS. 

1. TABES DORSALIS. 

{Locomotor Ataxia^ 

An affection following syphilis, characterized pathologically 
degeneration of posterior columns and posterior roots of cord, 
clinically by numerous symptoms, especially inco-ordination, pain, 
sensory changes, loss of deep reflexes, and irophic lesions, due to lofs 
of afferent impulses conveyed in degenerated fibres ; also by changes 
in the pupils and special senses. 

Etiology. — 

SEX. — ^Males predominate, about lo to i female. 

AGE, — Commonest 25 to 45 years. 

SYPHILIS is essential factor : presence can be proved in 90 per 
cent. Tabes or dementia paralytica follows syphilis in not more 
than 5 per cent of cases, probably considerably less (statistics 
inconclusive). 

Morbid Anatomy . — 

CHARACTERISTIC CHANGES IN CORD in late stages are 

1. Sclerosis in Posterior Columns. — Macroscopic: Gray 

and translucent. Microscopic : (a) Degeneration of nerve\^ 
fibres ; (6) Increased neuroglial tissue. 

2. Atrophv of Posterior Nerve Roots. 

3. Pia-Arachnoid Thickened over dorsal portion of cord. 
POSTERIOR ROOTS AND COLUMNS OF CORD.— 

Brief Description. — The posterior columns contain two sets of fibres : (i) 
Exogenous ; cell bodies outside cord in spinal ganglia, fibres form posterior root ; 
first aficcted in tabes. (2) Endogmotts : cell bodies inside cord, are collaterals of 
exogenous fibres ; _ not affected until later stages. The exogenous fibres— i.e., 
posterior root-^ivide into two parts on entering cord : (a) Externa] : small fibres 
which enter Lissaucr’s tract, (i) Internal : coarse fibres consisting of : (i) Short 
fibres, at once entering, and ending about cells in, posterior bom ; (if) Medium- 
length fibres which run variable distance in posterior coliunns just internal to 
postenor hom, then enter hom, or end about cells in Clarke’s column and anterior 
bom ; (iii) Long fibres ascending columns to nuclei in medulla. 

Order of Degeneration. — Commences usually in lumbar 
region, (i) Medium fibres of internal division degenerate 
first ; hence earliest changes are present in Burdach’s column 
in lumbar cord. (2) Long and also short fibres next, whence 
changes in Goll's column. (3) As condition advances, 
degeneration spreads along fibres outside cord, and finally 
to cells in posterior root ganglion. Lissauer's tract and 
collaterals arising in the cord may also degenerate, j 

Ltmbar region (in marked stages). — All posterior columns), 
affected except two small tracts : (i) Cornu-commissural v 
zone, just dorsal to gray commissure ; (ii) Oval area of 1 
I'Jechsig, on each side of median fissure. ( 

Cervical region. — Each root on entering pushes towards / 
centre the fibres from lower roots. As cervical roots 
are rarely affected, the degeneration is here confined to 
Goll’s columns, formed by fibres from lumbar region. 
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ESSENTIAL LESION of tabes is a primaiy progressive degenera- 
tion of^ posterior root fibres after entering cord. Increase of 
neuroglia and changes in root ganglion are both secondary. 
A..AUSE (DF _ THE DEGENERATION. — Two main theories: (i) 

( Syphilitic inflammation of pia mater on dorsal surface of cord ; 
supposed to pinch fibres at point where a constriction normally 
occurs on entering cord (now accepted). (2) Syphilitic affection 
or presence of toxins in posterior lymphatic system ; fibres 
lose the neurilemma sheath on entering cord, and hence are 
susceptible to toxins (Mane). 

OTHER SITES OF DEGENERATION.— 

1. Cranial Nerves. — Most commonly the optic nerve. 

2. Peripheral Nerves. — Rare. Associated with degeneration 

of anterior horn cells and muscular atrophy, possibly 
secondary to degeneration of cortex. 

Symptoms. — 

ONSET. — ^Most commonly six to fifteen years after syphilis. 
THREE STAGES. — (i) Pre-ataxic or incipient ; (2) Ataxic ; 

(3) Paralytic. 

Symptoms are numerous, and almost any one may be first to 
appear or be noted by patient. Changes of sensation are 
earliest objective signs. A general summary is pven, 
referred to stages, and then the symptoms are considered 
individually under the various systems. (The functions of 
the degenerated tracts afford in general an explanation of 
the symptoms occurring.) 

SUMMARY OF SYMPTOMS ACCORDING TO STAGE.— 

1. Pre-ataxic Stage, — ^Any of following may be first noted : 

(а) Lightning pains ; (p) Absence of knee-jerks, and loss of 

deep reflexes ; [c) Argyll Robertson pupil. (The above are 
the most constant and diagnostic symptoms of tabes.) 
(d) Optic atrophy; (e) Difiiculty in micturition; (/) 
Romberg's sign. Occasionally : (g) Visceral crises ; 

(h) Ptosis ; (*) Pariesthesia. Rarely : Trophic lesions. 

Impotence not uncommon. 

2. Ataxic Stage. — In addition to above : (a) Ataxic gait ; 

(б) Inco-ordination of movements. Also : Sensory changes ; 
-Sophie lesions ; hypotonia. 

3. Paralytic Stage. — Advanced inco-ordination. 
CONSIDERATION OF SYMPTOMS IN DETAIL.— 

, ' I. Sensory Symptoms. — 

a. Lightning pains . — ^Most constant symptoms, and often 
the earliest. Characters : (i) Sharp pains of _short 

duration (few seconds) ; (ii) Usually m legs ; (iii) In 
bones and muscles rather than joints ; (iv) Attacks 
at irregular intervals, often several weeks ; (v) Slight 
at first, later often intense, but severity has no 
relation to degree of other symptoms ; (vi) May 
continue in ataxic stage, or may cease (from com- 
plete destruction of posterior root). 
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Tabes Dorsalis — Symptoms, continued. 

b. Prolonged pains resembling ‘ rheumatism ’ not uncommon. 

c. 'Girdle pain’. — ^Very common. Sense of constriction. 

d. Parcssthesia. — Numbness, tingling, formication. Sensh^ 

tion of walking on cotton-wool very common. W 

Objective sensory changes : — J 

e. Sensory Changes. — Areas of anaesthesia to pin-pricM 

temperature, or light touch; 'breast-plate area*,^ 
perinasal, perianal, tibiae, inner side of arms : gener- 
ally bilateral. H3rperaesthesia to light touch. Vibra- 
tion sense lost in legs. Patient often unaware 
of presence. May be some hyperaesthesia. May be 
anaesthesia of tendo Achillis (Abadie's sign) or of ’ 
ulnar trunk (Biernacki’s sign). 

/. Alterations in sense of pain. — Various, mainly in legs — 
e.g. : (i) Delayed conduction ; (ii) Felt as touch only ; 
(iii) Loss of localization. Extremes of heat and cold 
as for pain. These may be earliest signs. 

g. Impairment of muscle sense. — Position in which limbs 

are placed is not recognized. 

h. Loss of deep sensibility. — Pressure on tendons and bones 

painless — e.g., squeezing tendo Achillis. 

2. Ataxia. — Due to loss of afferent impulses from muscle^ 
tendons, and joints. Commences in lower limbs. Progress^ 
gradual and variable ; may advance to ataxic gait, and ' 
finally to ‘paralytic stage’, with extreme inco-ordination 
of all parts, and inability to dress, feed, etc. 

Earliest symptoms : Difficulty in equilibrium when • 
washing face or wedlcing in the dark. 

Chief phenomena : — 

a. Romberg's sign (often early). — Difficulty in standing 

with heels together, increased on closing eyes. 

b. Ataxic gait. — Walks bent forward with two sticks. 

Foot raised high, suddenly thrown out forcibly, 
and slabbed on ground. Knees hyperextended. 

c. Inco-ordination of movements. — ^Tests : Approxi- 

mating tips of forefingers ; touching knee with 
opposite great toe, etc. 


3. Hypotonia. — (a) Flaccidity of muscles ; (6) Abnormal 

degree of movements at joints. May occur early. Due,' 
as ataxia, to loss of afferent deep impulses. 

Paresis, — (See Ocular Symptoms.) Usually slight in 
limb muscles. Very rarely, paralysis of group oA 
muscles, e.g., peroneal. 

Deep Reflexes, especially absence of knee-jerk . — ■ 
Early and very important. Often for years before ataxia. 
Loss of ankle-jerk may precede that of knee-jerk. Test 
also by 'reinforcement'. 

Superficial reflexes less important : may be increased. 

5. Pupil Changes. — (a) 'Argyll Robertson pupils’ — i.e., small 
pupils, react to accommodation but not to light; present 
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m at least 70 per cent [see p. 997). [b) Pupils often small 

(spinal myosis). I71 early stages, often sluggish reactions ; 
may be inequality. 

6. Ocular Symptoms. — 

a. Optic atrophy. — ^May be earliest symptom. Usually 

progresses to total blindness in three to four years. 
(Primary white atrophy.) 

b. Ptosis. — Unilateral or bilateral. Common early sign. 

c. Paralysis of external ocular muscles . — Often transient — 

i.e., occasional diplopia. Of all degrees ; rare!)’, 
total ophthalmoplegia. 

7. Sphincters. — Often affected. Earliest sign : delay and 

difficulty in micturihon. Retention later, with danger of 
cystitis and pyelonephritis Constipation common, in late 
stages occasionally incontinence (relaxation of sphincter 
am). 

S. Impotence. — Usual. 

9. Visceral Crises. — Paroxysms of pain in various organs. 
Usually in early stages. May be first symptom. Due to 
irritation of vagus nuclei. 

Gastric crisis. — Commonest form. Characters : (a) 

Sudden onset ; {b) Severe epigastric pain [may be 
completely absent) ; (c) Repeated vomiting, independent 
of food ; [d) Hypersesthesia in epigastrium, ^^•ith 

girdle of ansesthesia, not uncommon ; pallor, sweating, 
small pulse, and may be collapse. Duration ; up to 
several days. Attacks often recur every few weeks. 
Recovery usually rapid. 

Laryngeal crisis. — Not common. Dyspnoea and noisy 
respiration. May be fatal. 

Numerous rare forms. — Renal, rectal, cardiac (angina), 
nasal (sneezing), urethral, clitoral. 
ro. Trophic Lesions. — 

a. Perforating ulcer. — Common site : under great toe. 

May penetrate to bone. Occasional superficial lesions : 
onychia, herpes, oedema, and local sweating. 

b. Arthropathies (Charcot’s joint). — Characters: (i) Pain- 

less rapid swelling of joint ; no signs of inflammation, 
(ii) Commonly knee ; occasionally hip, shoulder, ankle, 
elbow ; usually only one joint, (iii) May subside on 
first attack, but usually recurs ; finally a flail joint. 
Occurs at any period, but rarely pre-ataxic. 

Pathology : Increased fluid, thickening of synovial 
membrane; later, hypertrophy and rarefaction 
of ends of bones, atrophy of ligaments, erosion 
of cartilage. 

Rare trophic lesions : — 

c. Brittleness of bones, and fractures. 

d. Muscular wasting ; associated with atrophy of anterior 

horns. 

II. Cranial Nerves and Special Senses.— ( a) Ocular [see 
Ocular Symptoms), [b) Deafness: occasionally: from 
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Tabes Dorsalis — Symptoms, continued. 

lesion of auditory nerve or labyrinth ; may be vertigo, 
(c) Paralysis of vocal cords ; usually abductors (posterior 
crico-arytenoids) ; may also be unilateral atrophy 
tongue and palate. Rarely: 5th nerve affected, paiq| 
and ansesthesia in area. 

Complications. — ^All rare. Aneurysm. Cerebral thrombosis ot 
haemorrhage from interstitial ^philis of central nervous systeiri. 
Paranoia and mental changes. Also tabo-paralysis (see p. 981). 

Bare Variations. — (i) Cervical tabes : commencing in cervical roots 
and upper limbs. (2) Juvenile tabes : in congenital syphilis. 


Specific Reactions. — See also Syphilis, pp. 234, 235. 

WASSERMANN REACTION IN BLOOD.— Positive in 70 per cent. 
CEREBROSPINAL FLUID. — (i) Wassermann reaction : positive 
in 60 to go per cent. (2) Lange reaction : luetic curve in 83 per 
cent. (3) Lymphocytosis : invariable, about 80 cells per _ cent. 
{4) Globulin present (Nonne-Apelt reaction) : go per cent. 


Diagnosis. — Argyll Robertson pupils with one other symptom is con- 
clusive. Most common group is : (i) Lightning pains ; {2) 

Argyll Robertson pupils ; (3) Absence of knee-jerks. Note 

especially : (a) History of syphilis ; (6) Specific reactions\ 

blood and cerebrospinal fluid (essential in all doubtful cases^ 
Diagnosis from : — \ 

1. MULTIPLE (PERIPHERAL) NEURITIS,— 

Alcohol, Arsenic, etc, — Knee-jerks are absent, but gait is 
'steppage', not ataxic; muscles are tender, and Argyll-.^ 
Robertson pupils not present. Occasionally, in alcohol, gait 
is shuffling and resemblance close (alcoholic pseudo-tabes). 
Diphtheria. — ^Note rapid onset and history of illness. Pupil 
changes may occur ; usually react to light and not to 
accommodation. 

Diabetes, — Perforating ulcer with absent knee-jerks may occur, 

2. ORGANIC DISEASE may be simulated by visceral crises. In 

gastric crises : area of epigastric hyperassthesia more extensive 
than in gastric ulcer, etc. With recurrent gastric attacks in 
adults, examine pupils and knee-jerks. 

3. SYPHILITIC MENINGOMYELITIS. — ^May closely simulate 

tabes. Onset at shorter interval after infection, and progress 
rapid. 

.^. CEREBELLAR ^DISEASE. — Ataxia unaffected by closing eyes. 
Knee-jerks variable : no lightning pains, pupillary or sensor^ 
changes. Headache, vomiting, and optic neuritis common, . 
Rarely, difficulty from disseminated sclerosis, Friedreich’s disease,) 
subacute combined degeneration, pituitary tabes. 

Course and Prognosis. — ■ 

COURSE. ^\^cry variable ; practically any symptom may be first] 
to appear or to be noticed, ,/ 

^^NE'-^IAXIC STAGE. — Duration indefinite; may be many 
years, or no further advance. 
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OPTIC ATROPHY. — When present, ataxia is very rare. 
LIGHTNING PAINS. — Usually diminish in later stages. 
MENTAL CH.^TGES WITH PHYSICAL SIGNS OF TABES.— 
.. When associated, the subsequent course resembles dementia 
/ paralytica and not tabes. (See Tabo-Paralysis, p. 981.) 
'GENERAL PROGRESS may be : (i) Gradual advance. (2) 

Condition becomes stationary : even after years, a rapid advance 
may occur, especially after shock or excesses. (3) Rarely, rapid 
progress in two to three years (young subjects). 

RECOVERY never occurs, but there may be improvement. 
DURATION. — Usually ten to fifteen years. 

PARALYTIC STAGE. — Death from tuberculosis, pneumonia, 
cystitis, etc. 

Treatment. — 

1. GENERAL HYGIENE. — A quiet regular life: exacerbation 

follows fatigue or excesses. Occupation continued if possible. 

2. DIET. — Nutritious. Loss of weight common in tabes. 

3. ANTISYPHILITIC TREATMENT.— 

Indications. — (a) Onset within five years of infection ; (b) No 
previous course ; (e) Syphihtic lesions present ; (rf) Occurrence 
or recurrence of tabetic symptoms, e.g., lightning pains. 
Method. — Bismuth, arsenical, and mercury injections, 
p SYMPTOMATIC.— 

a. Lightning Pains. — Rest. Analgesics : phenacetin, aspirin, 

pyramidon, and finally morphia (frequently unavoidable). 
Hot baths. Counter-irritation to spine (blisters). Division 
of posterior roots as last resort. 

b. Gastric Crises. — Rarely controlled except by morphia. 

Mustard plaster or ice to epigastrium. 

c. Laryngeal Crises. — ^A myl nitrite inhalations. 

d. Bladder Symptoms. — Frequent micturition (tivo-hourly). 

Catheterize frequently if retention of urine. 

5. FRENKEL’S SYSTEM OF RE-EDUCATION for inco-ordina- 
. tion. — Inco-ordination is lessened by repetition of a movement. 

Patient commences by walking along chalked lines, at first 
straight, later zig-zag and complex ; also performs simple 
movements mth hands and legs. 

2. DEnZBNTZA PABALYTICA. 

(General Paralysis of the Insane.) 

An affection following syphilis, characterized pathologically by 
progressive degeneration of cerebral cortex and meninges, and 
'clinically by mental and physical changes progressing to complete 

f dementia and paralysis. 

Etiology. — 

AGE. — 25 to 45 years. 

SEX. — ^Males predominate. 

SYPHILIS. — ^As in tabes, causal factor in overwhelming majoritj\ 
Evidence : (i) Frequent admission of infection ; (2) Wassermann 
reaction positive in 90 to 99 per cent; (3) Lymphocytosis in 
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Dementia Paralytica — Etiology, continued. 


cerebrospinal fluid ; (4) Immunity to infection by syphilis ; 

(5) Juvenile form in congenital syphilis ; (6) Spirochaetes present j 
in brain. 

MENTAL STRAIN is a factor— i.e., syphilization and civihzatic*. 
Very rarely simulated in sequels of severe head injuries. I 

Morbid Anatomy. — ^ . 

CHARACTERISTIC CHANGES.— 

1 . Dura Mater thickened and adherent to skull. Occasionally 

haemorrhagic pachymeningitis. 

2. PiA-ARACHNOiD opaque, thickened, adherent to cortex, 

and on removal leaves 'worm-eaten' surface. 

3. Cerebrospinal Fluid increased in subarachnoid spaces. 

4. Brain Convolutions wasted, especially frontal and middle 

lobes. Mainly atrophy of white matter ; gray matter . 
reddened from increased vascularity. 

5. Ventricles dilated ; fluid increased ; ependyma granular. 

Granulations on floor of 4th ventricle. 

MORBID HISTOLOGY OF BRAIN SUBSTANCE.— 


1 . Arterioles. — (a) Cellular infiltration of perivascular lymph- 

spaces ; (6) Proliferation of intima and degeneration of 
media. 

2. Neuroglia. — Numerous large spider cells. Increase of 

and fibres. 

3. Nerve Elements. — Betz's cells (pyramidal cells of cortex) t)! 

scanty, marked chromatolysis. Also degeneration andy 
atrophy of cells and fibres. 

Changes most marked in anterior and frontal lobes, but may 
be present difiusely in basal ganglia, pons, medulla, and 
cerebellum. 

SPINAL CORD. — ^May be some degeneration of posterior columns 
(as in tabes) and pyramidal tracts secondary to cortical changes,* 
THEORIES OF ORIGIN. — ^May be : (i) Primary parenchymatous 
degeneration of nerve elements, with secondary changes in 
neuroglia and vessels ,* (2) Primary change in vessels, with 

secondary changes in neuroglia and nerve elements. 


Symptoms. — 

ONSET. — Insidious. Symptoms are psychical and physical. A 
prodromal stage of psyclncal changes is often recognizable, of 
variable duration. Physical signs may be present or precede it. 
A Jit may be earliest phenomenon. \ 

PRODROMAL STAGE. — Characterized by early psychical altera- 
tions, e.g. : (i) Inattention to business affairs, forgetfulness, 
rapid mental fatigue ; (2) Emotional changes — irritability, out- 
bursts of temper, change of affections ; (3) Alcoholic and sexuil 
excesses, and unconcealed contraventions of public morals anjd 
customs ; (4) Senseless expenditures, onset of exaltation anu 

egoism. Alcoholism often complicates picture. May grow fat. 

ADVANCED STAGE . — Psychical changes. Delusions of grandeur 
and mental exaltation marked. Restlessness, sleeplessness, and 
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excitement. Less often, acute niaitia. Occasionally, iteuras- 
ikaiia or melancholia, replacing or alternating with delusions or 
delirium. With all types, progressive dementia and paralysis. 
.“fVSICAL SIGNS. — Become marked in later stages, but changes 
in pupils, speech, and knee-jerks, and tremors, usually early. 

1. Pupils. — (a) Unequal, irregular, sluggish reactions — common 

form ; (6) Argyll Robertson pupil — less frequent than in 
tabes. Optic atrophy maj*^ occur. 

2. Knee-jerks increased. 

3. Tongue tremulous. 

4. Speech. — S low and slurred, syllables often repeated. 

Changes often early. Tremors of lips and facial muscles 
during speech. 

5. Writing. — (a) Tremulous ; (6) Omissions of words, etc., 

from mental change. 

6. Facies of complacent stolidity ; often with a childish smile. 

7. Seizures — Usually late in disease, but occasionally early. 

(a) Epileptiform attacks : either general convulsions, 
Jacksonian, or like petit ntal. Automatism may occur. 

(b) Apoplectiform attacks ; sudden unconsciousness, 
stertorous respiration, flushing, pyrexia : may be fatal. 
Paralyses — monoplegia, hemiplegia, or aphasia — may 
follow ; are transient. 

■ ' ) 8. Paresis develops and advances. Gait uncertain : often 
y trips on stairs. 

SUMMARY.— (i) Mental changes; {2) Characteristic facies; (3) 
Tremors of tongue ; (4) Alterations in speech and writing ; (5) 
Pupil changes ; (6) Increased knee-jerks ; (7) Seizures ; (8) 

Paralysis ; {9) Wassermann reaction positive in blood and in 
cerebrospinal fluid. 


Variations of Type. — 

1. TABO-PARALYSIS. — Pathogenesis of tabes and dementia 

paralytica probably identical, one localized mainly in cord, 
the other in brain. Intermediate iorms occur, viz. *. jo) Onset 
as in tabes ; later progress as in dementia paralytica. (6) 
Mental changes at onset ; later progress as in tabes (rarer than 
preceding type), (c) Symptoms combined from onset— typical 
'tabo-paralysis'. Also note: {d) Optic atrophy in tabes 
commonly followed by mental changes and not by ataxia. 

2. PROGRESSIVE DEMENTIA WITHOUT EXALTATION. 

3. NEURASTHENIC OR MELANCHOLIC TYPE. 

i CONVULSIVE TYPE. — Numerous seizures, with rapid paresis 

/ and dementia. . , , 

/'JUVENILE DEMENTIA PARALYTICA ’.—In congenital syphilis : 
commoner than tabes. Onset 14 to 18 years. 


Specific Reactions.— See also Syphilis, pp. 234, 235. 

' WASSERMANN REACTION IN BLOOD.— Positive m 100 per cent. 

CEREBROSPINAL FLUID. — (i) Wassermann reaction : positive 
in 100 per cent. (2) Lange reaction : paretic curve. (3) Lympho- 
cytosis: invariable, 100 to 200 cells per c.mm. (4) Globulin 
present (Nenne-Apelt reaction). 
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Dementia Paralytifca, continued. 

Diagnosis. — Early diagnosis very difficult ; suggested by psychical 
changes, and proved bv Wassermann reaction. Diagnosis from ; 

1. CEREBRAL SYPHILIS.— May simulate closely. Nothv 

(fl) Onset earlier after infectiob, one or two to five years ; {i» 
Progress more rapid (c) Delusions of grandeur and exaltatiom 
rare ; (d) Paralyses of cranial nerves, etc., and convulsive 
seizures more common ; {e) Improvement under treatment. 

2. INTRACRANIAL TUMOURS (especially in frontal lobe).— 

Simulation in rare cases. S3ntnptoms of increased intracranial 
pressure present, and syphilitic reactions negative. 

3. MELANCHOLIA AND NEURASTHENIA. 

4. LEAD ENCEPHALOPATHY.— Resemblance rare. 

5. SEVERE HEAD INJURIES. — Resemblance in rare cases. 
SPECIAL DIAGNOSIS. — (i) Wasset’mann reaction : almost 

invariably positive in both blood serum and cerebrospinal fluid. 
(2) Cerebrospinal fluid : {a) Lymphocytosis : {b) Albumin present. 


Course. — Onset insidious. Gradual progress until paral5rtic, demented, 
incontinent, and bedridden : bedsores common. Duration two 
to five years ; rapid if seizures numeious. Remissions common ; 
for several months may resume business. Death from exhaustion 
or intercurrent diseases. 

Treatment. — Quiet life. With dementia or mental changes, asv#^-- 
and certification advisable, preferably early. Care necessa 
prevent bedsores and cystitis. Convulsive seizures : bromic > 
Mental excitement : sulphonal, or injections of hyoscine (gr. tfeis)- 
Antisyphilitic treatment : usually aggravates condition. 

MALARIAL THERAPY. — ^Value fully established. For mode of 
infection, etc., see Malaria, p. 183. 

Clinical Features. During febrile course : Loss of weight ; 
some mental symptoms, c.g., confusion, insomnia. 

1. Unsatisfactory Progress. — Increasing apathy and de- 

mentia during and after course. May be hallucina- 
tions. 

2. Satisfactory Progress. — [a) Mental : Slow progressive 

improvement, commencing during weeks to months 
after fever ; finally may appear mentally normal, 
(ft) Physical: Weight regained; general condition 
and facies improve ; tremors may disappear ; speech, 
wTiting, and sphincter control improve ; fits diminish ; 
pupils occasionally become normal, (c) Serological 
reactions : Do not always vary. 

Termination or Infection. — ^As routine, terminated 
quinine after 12 paroxysms. Terminate earlier if : (i) Sevci 
debility', gastric, cardiac, or pulmonary symptoms ; (2) Per-I 
sistent pyrexia over 106° ; {3) Rapid severe an®mia {2,000,0001 
reds per c.mm.) ; (4) Definite jaundice. . Excessive pyrexia; 
or quotidian paroxj’sms often controlled by few doses of ' 
quinine. Paroxysms may terminate prematurely spontane- 
ously : provoke further paroxysms by stimulation — e.g. , 
alternate hot and cold douches. 
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Results of Therapy. — Complete remission in 30 per cent ; 
partial in 15 to 30 per cent. (Under former treatments, 
complete in 3 per cent, partial in 10 per cent.) Mortality 
under treatment unknown, but probably somewhat above 
normal. 

Mode of Action. — Uncertain. Stated that spirochaetes are no 
longer found in brain. 

Subsequent Treatment. — Course of salvarsan or similar 
preparation : further improvement. Malarial therapy may 
be repeated. 

II. MEHINGO-VASCITLAR SYPHILIS. 

(Interstitial Syphilis.) 

Pathology. — Three groups of lesions ; — 

1. ARTERITIS. — Syphilitic endarteritis obliterans — ^viz„ prolifera- 

tion of intima, with thickening of media and adventitia ; 
gummatous changes and perivascular infiltration often coexist 
(see Syphilitic Diseases of Arteries, p. 837). 

Special Sites. — ^Middle cerebral artery and branches, basilar 
and vertebral, internal carotid. Lenticulo-striate arteries 
commonest site. 

Symptoms. — Thrombosis may result, whence rapid or sudden 
aphasia, hemiplegia, or local paralysis, depending on site : 
either transient or permanent. 

2. MENINGITIS. — (a) Dura mater (see Hemorrhagic Pachy- 

meningitis, p, 1041) : (6) Pia-arachnoid or leptomeningitis. The 
latter is common form of 's)^hilitic meningitis' : often associ- 
ated with changes in vessels and gummata. Most common 
type is a diffuse gummatous meningitis at the base (basal 
meningitis), a gelatinous formation enclosing all the structures. 

3. GUMMATA. — ^May be : (a) Local growths, acting as other 

tumours. (6) Diffuse : commonly commencing in pia-arachnoid 
(gummatous meningitis), and tending to spread along vessels 
into brain tissue. 

Special Sites, — Optic chiasma, interpeduncular space, 
cranial nerves. 

Otiier forms are : (a) Periostitis or osteitis : in skull not 
uncommon, in vertebras very rare. (6) Gumma arising in 
dura mater : rare. 

General Characteristics. — 

ONSET. — Comparatively shortly after infection ; usually two to 
five years, may be earlier. 

PATHOLOGY, — (i) The various types of lesion frequently coexist 
— i.e., meningitis, arteries, and diffuse gummatous conditions ; 
(2) They occur at multiple sites. 

SYMPTOMS, in accordance with above distribution, have 
following general characters : (i) Multiple, in various combina- 
tions, irregular, and asymmetrical; (2) Often incomplete and 
transient— disappear, reappear, and others occur. Syphilis is 
suggested by a combination and sequence of symptoms inex- 
plicable by a single lesion, and by the variability and irregularity 
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Meningo-Vascular Syphilis — General Characteristics, continued. 

of their occurrence ; the individual symptoms are identical with 
those due to other causes. The pathological lesions are usually 
more extensive than the symptoms suggest. '' 

Specific Reactions. — See also Syphilis, pp. 234, 235. 

WASSERMANN REACTION IN BLOOD.— Positive in 80 to go 
per cent. 

CEREBROSPINAL FLUID. — (i) Wassermann reaction : positive 
in 65 per cent. (2) Lange reaction : luetic curve. (3) Lympho- 
cytosis invariable. (4) Globulin absent. 

General Diagnosis. — Depends upon: (i) Distribution and varia- 
bility of symptoms, especially cranial nerve lesions ; (2) History 
of syphilis : (3) Specific reactions ; (4) Results of treatment. 

Clinical Groups. — The most important are. (i) Intracranial or 
cerebral syphilis', {a) Meningitis, basal and cortical ; (&) Thrombosis ; 
(c) Gumma. (2) Spinal syphilis : (n) Chronic meningomyelitis ; 
(b) Acute myelitis. Numerous rare clinical types occur. (3) 
Cerebrospinal syphilis : a basal meningitis may spread into the 
cervical cord, or be associated with lesions in the lumbar zone. 
Such, and other, combinations constitute cerebrospinal syphilis. 

e 

CEREBRAL OR INTRACRANIAL SYPHILIS. 


Onset. — Chronic : rarely acute. 

Early and Prodromal Symptoms (absence of all is rare),— ^ 

1. HEADACHE.— Severe : worse at night. May be local, 'with 

tenderness on pressure. 

2. INSOMNIA. — Often due to headache. 

3. MENTAL APATHY AND ATTACKS OF SOMNOLENCE 
VERTIGO, DEFECTIVE MEMORY. IRRITAML^ ^ 

present. •' 


Varieties. — 


CORTICAL MENINGITIS.— 

Local Sy.'^iptoms, depending on site of lesion. Note :— 

1. ea acie. Often frontal or parietal, local tenderness 
on pressure. 

2. Mental Symptoms common: forgetfulness, indistinct 

speech, dementia. 

cortex affected, resembling 
epilepsy except for sequel of : 

BASAL MENING]?TIS°— ; often transient. 


Chief Phenomena. — 

1 . Headache : severe, especially 

ing attacks common. 

2. Psychical Changes frequent : 

ment, or delusions. 

3. Epileptiform Attacks may 

hemiplegia may follow. 


nodturnal. Vertigo, vomit- 
somnolence, stupor, excite- 
occur : of all varieties ; 
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4. Cranial Nerve Paralyses, especially second, third, and 
sixth. VeryimportMt. Note : (a) Optic nerve : may 
be — (i) Optic neuritis, wth subsequent atrophy and 
blindness ; (ii) Hemianopia of varying extent, from 
involvement of chiasma or tract, {b) Third nerve : 
very common ; affection usually partial — e.g., ptosis, 
paralysis of single muscles, pupil changes, (c) Sixth 
nerve : very common ; usually unilateral ; diplopia 
results, {d) Fourth nerve ; less frequent. Rarely, 
complete ophthalmoplegia. Less commonly, but not 
infrequent : (s) Seventdi and eighth nerves : usually 
together. {/) Fifth nerve ; usually sensory portion 
(g) Tenth, eleventh, and twelfth nerves ; when menin- 
gitis is spreading towards cord ; unilateral paralysis of 
tongue, palate, vocal cords ; also vagus disturbances 
A unilateral bulbar paralysis suggeste syphilis. 
Course. — Usually remissions and relapses over several years. 
May be fatal within a year, and even dunng course of treat- 
ment. 

ARTERIAL THROMBOSIS, GUMMA.— See Pathology, p. 983. 
PSEUDO-GENERAL PARALYSIS, SYPHILITIC DEMENTIA. 
— Symptoms in diffuse cerebral lesions may closely resemble 
dementia paralytica (q.v.). Cranial nerve paralyses and other 
‘ indications of widespread lesions usually appear. 

SPXNAXi SYPHILIS. 

Onset. — Usually within five years of infection : may be during period 
of eruption. Chronic forms sometimes after much longer interval. 

Varieties. — 

CHRONIC MENINGOMYELITIS— Commonest variety of spinal 
syphilis. Lesion usually in dorsal region. Duration of progress 
variable : few weeks to months. 

Symptoms. — 

Initial symptoms, due to meningitis : pain m back, especially 
nocturnal; pain in root areas, and parsesthesias. 

On extension to cord, symptoms of incomplete transverse 
myelitis : — 

Sphincters early affected : retention of urine. Impotence 
not infrequent. 

Paraplegia, partial or complete; rapidity of onset 
variable. 

Sensory changes variable: partial anesthesias, often 
'dissociated’. 

Deep reflexes usually increased. Plantar reflex often 
Gxicxisoir 

Signs of cerebral syphilis (cranial nerve paralyses, etc.) 

, often present or precede. , -r 

Course. — ^Recovery may be partial, rarely complete. May 
become stationary. Death from bedsores, cystitis and 
pyelonephritis, intercurrent diseases ; in rapid forms in 
six to twelve months. 
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Spinal Syphilis — ^Varieties, cmtinued. 

ACUTE MYELITIS. — Onset, six months to five or more years after 
infection. Due to vascular disease and thrombosis resulting in 
degeneration and softening. 

Onset. — (i) May be rapid : few hours or days. (2) Thef 
may be premonitory symptoms : headache, vertigo, diplopia 
dif&culty in micturition, etc., due to cerebral changes. RooV 
symptoms (radiating pains, parsesthesia, etc.) are absent, as 
meninges are unaffected. 

Symptoms of transverse myelitis develop : — 

Paraplegia, usually spastic, but flaccid in complete trans- 
verse myelitis. 

Deep reflexes increased or diminished. 

Sphincters usually paralysed. 

Sensory changes : commonly anaesthesia up to, and hyper- 
aesthesia at, level of lesion ; generally partial. 

Course. — (i) Flaccid type : may become spastic in few days, 
but if persistent, generally rapidly fatal. {2) Spastic type : 
commonly improves, often markedly, but complete recovery 
rare. Bedsores, cystitis, and pyelonephritis common. 

VARIOUS CLINICAL TYPES. — ^Nearly all spinal cord diseases are 
simulated occasionally by spinal syphilis, owing to meningitis, 
vascular lesions, and resulting degenerations in various sites, e.g. 

1. Syphilitic Pseudo-tabes. — Rare. Onset earlier and progress-^ 

more rapid than tabes, and improvement under treatment. ’ 

2. Disseminated Sclerosis. — Nystagmus and intention 

tremor absent. 

3. Syringomyelia. 

4. Erb's Syphilitic Spinal Paralysis (p. 954). 

VARIOUS PATHOLOGICAL LESIONS.— 


Meningitis. — Gummatous mass enclosing cord, usually small 
area. Symptoms as in non-syphilitic meningitis, but cranial 
nerve paralyses, etc. (cerebrospinal syphilis), often present. 
Vertebras. — Rarely affected : periostitis, osteitis, gumma. . 

Symptoms as in tumour or caries. 

Isolated Gumma of Spinal Cord and Membranes. — ^Very rare. 
Treatment of Interstitial Ssrphilis of the Central Nervous 
System . — See Syphilis. 


CHAPTER CLXIX. 

DISEASES OP THE CRANIAL NERVES. 

I. OLFACTORY NERVE. 

Lesions may occur at any site from nasal mucous membran 
(especially anosmia) to cerebral centres in hippocampus and uncinal 
gyrus. ^ 

Anosmia (loss of sense of smell). — Causes : — 

I. AFraCTIONS OF THE OLFACTORY MUCOUS MEMBRANE. 
Common in chronic nasal catarrh, polypi, etc. Transient in 
acute catarrh, and after strong odours. 
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2. LESIONS OF THE BULB OR TRArr v u ^ 

tumours, meningitis, caries of bwie ^ 

O'^onally in hysteria; 
'■ '•'■• PWennint. Ammonia , 


II. OPTIC NERVE AND TRACT. 

1. OPTIC NEURITIS AND RETINITIS. 

Optic Neuritis, or Papilloedema. 

general appearance.— 

dilatation of small vessels! ■ fa! 

if 

J^z 51^5 s ~ 

Arteries small. 

^SweiUn^ striated, 

tion A """t^a to disc in examina- 

VTcroxr' necessary. (N.R. : 3 D = i mm.) 

viblON.— Often unimpaired. Later, blurred. 

recover. If severe, secondary optic 
develop, with impaired vision. ^ 

probably always due to rise of intracranial 
pressure causing obstruction immediately proximal to disc 
Jpapilla) ; hence ‘papillitis* or papilloedema is correcter term 

general appearance.— 

1. Hemorrhages. — In course of vessels. Colour bright-red 

to black, depending on age. Shape and size vary • may 
be name-shaped. 

2. White Patchm. — ^Two t3ipes : (a) Glistening white spots. 

arranged as stellate figure' round macula, or fan-shaped ; 

crinkling of the retina due to oedema (Marcus Gunn) . 
( 6 ) WooUy' white patches scattered over retina; origin 
may be (i) fibrinous exudation, (ii) fatty degeneration in 
retina, (iii) clumps of leucocytes, (iv) sclerosis of retina. 
Note. — ‘Stellate figure’ occurs mainly in (i) albumin- 
uria, (2) syphilis. 

Diffuse cloudiness of retina common, from serous effusion. 

Causes and Varieties of Optic Neuritis and Retinitis. — Optic 
neuritis and retinitis may occur together or separately. The 
medical causes of the t^vo conditions are given below, and the 
differences noted. 
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Optic Neuritis and Retinitis — Causes and Varieties, continued. 

1. INTRACRANIAL DISEASE. — Increased intracranial pressure 

causes optic neuritis. Retinitis absent. ' 

a. Intracranial Tumours. — Produce ‘choked disc’ (greats 

swelling of nerve head). Frequency varies with site of ' 
tumour : in cerebrum, usually present ; in corpora | 
quadrigemina, always ; in cerebellum, in 90 per cent ; ' 
in pons, rarely ; in medulla, very rarely ; hence absence ^ 
does not negative tumour. Intensity varies with 
rapidity of groivth rather than size of tumour. Onset 
may be unilateral, and most advanced on side of tumour, 
but distinction is difficult. Subsidence after decom- 
pression often rapid. 

b. Cerebral Abscess. — Often absent. 

r. Meningitis. — ^Most frequent in basal meningitis — e.g., 
syphilitic. In cerebrospinal meningitis not common. 

In tuberculous meningitis, duration rarely sufficient to 
become severe. Choroidal tubercles are distinguished 
Itoto. retinitis by : (i) Size ; (ii) Not crossed by choroidal 
vessels : (iii) Indistinct edges ; (iv) Absence of pigment 
(distinguishes from choroiditis). 

d. Syphilis of the Nervous System. — Retinitis and 
choroidifas may also occur. 

c. Hydrocephalus. 

2. TOXIC CONDITIONS.— 

a. Albuminuric Re^nitis. — Occurrence ; especially chronic 
interstitial nephritis ; also nephritis of pregnancy. Varia- 
lons . optic neuritis often present, may predominate ; 
retinal haimorrhages may be most marked. Common 
Stellate or fan-shaped figure marked; 

A (‘cotton-wool’) due to exudation and 

^^^™6-shaped haemorrhages ; (iii) 
cfHrf small, with distinct white line, rigid, and con- 
Sfen veins engorged. Vision-. 

lie iiro^TTi”' ^®ated. (Blindness in albuminuria may 
ontie imdiis changes.) Sequelce : Severe 

•subside, even";vhersS.*°^^°^^^= in pregnancy may 

^ ^diabetes elderly patients with chronic 

abso^^ (nr r-. figure ; (ii) Optic neuritis 

white Round haimorrhages and scattered 

cause n'ermnn hiemorrhage into vitreous may 

retinitis usiinif"^ opacities. Diagnosis from albuminuric 
rctmitis usually uncertain. 

/ ler oculai conditions in diabetes : Cataract, toxic 



ablel • /iii -^yo-grouna pale (not invari- 
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Vessels distended, especially veins ; (iv) White spots scanty, 
no stellate figure. 

In simple antsmia. — ^Blindness occasionally occurs after large 
haemorrhage, usually after few days’ interval ; generally 
no changes in fundus ; rarely permanent. In chronic 
anaemia, very rarely, optic neuritis occurs ; improves with 
treatment of cause. 

4. SPINAL DISEASES.— Very rare. Optic neuritis recorded 
occasionally in myelitis (? toxic), and cervical caries and 
tumours (? interference with cerebrospinal fluid). 

S RETROBULBAR NEURITIS.— Optic neuritis may follow. 

6 . VARIOUS DISEASES OF THE RETINA. 

7. VARIOUS RARE CAUSES OF OPTIC NEURITIS.— Influenza, 

scarlet fever, lead, alcohol, and other causes of multiple neuntis. 
Sepsis in accessory sinuses. 

8. ARTERIOSCLEROTIC RETINITIS.— Often unilateral. 

In hypermeiropia congestion of the discs occurs. 

2. OPTIC ATROPHY. 

May be primary, or secondary to preceding optic neuritis. 

Primary Optic Atrophy. — , . m, 

appearance.— ( i) Edges of disc sharply defined ; (2) Physio- 
logical cup deep and lamxna cribrosa visible; (3) 
nS : (4) Colour of disc white or grayish. Pupil dilated : does 

CAUSeI^— (I) Tabes: Disc gray (progresses 

Dementia paralytica. (3) Disseminated tob^cl 

(never complete blindness). {4) Excesses. Alcohol, tobacco 

and sexual, especially ^5) ’ . K) Her- 

S'; 

at«.phy. 

ol disc blmrcd add irregalat : W 

3 retrobuiiBar neuritis. 

Inflamnatoiy and other lesions ol the optic nerve proninal to nerve 
head. 

°“Tx™ON from 
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Retrobulbar Neuritis — Occurrence, continued. 

2. DISSEMINATED SCLEROSIS. — Foci in optic nerve. Onset may 

be sudden ; unilateral or bilateral. Causes transient amblyopia. 
Some optic atrophy follows: never ends in complete blindness\^ 

3. SYPHILIS.— Diffuse gumma. Usually unilateral. Often endsV 

in complete blindness (if thrombosis), but may recover. 

4. DIABETES.— Onset with central scotoma. Ends in blindness I 

wth optic atrophy. ' 

5. TOBACCO.— Causes misty vision and central scotoma {'tobacco 

amblyopia ). Complete recovery if tobacco stopped. 

6. W OOD ALCOHOL, ETC. — ^May be complete blindness. 


Local Signs.— Pupil usually dilated : reaction slight, may contract 

dkr neuritis develops if lesion near 

disc, and, with this, pain in eye. 

"*'**?®“* Changes in the Fundus.— Some 
to retrobulbar neuritis. Examples:— 

wtstnia, ivith or without 
Other conditions : diabetes, loss of blood, lead. 

2. TOBACCO AND QUININE AMBLYOPIA. 

3. hysteria.— H elical restriction of fields of vision and changes 

NYC^aTopt A^^/’ functional conditions. 

4. NYCTALOPIA (night blindness). 

5. CONGENITAL COLOUR BLINDNESS. 


OP OPTIC CHZASmA. 


4. affections „ -.-I 

sypwu,: 

Dbtribirtlon depends on site 

'’Snmin)'— B?temMraT l,°^' AFFECTED (most 

nasal hjf ol cSrtM 

With increase of legion ^ Progresses to total blindness 

liemiM^^a^e^iffts^'^^ext^^ AFFECTED (very rare). — Nasal 
fication Sf internal'caroUnrterS)®^^ bil^ter^l (tabes, calci- 

5. AFFECTIONS OF OPTIC TRACT. i 

Causc^of LosionB.-Tumours from base of brain; rarely luemorJ 


hemianopia'^"parti^^dcciKs^’^^^**?*‘^*^^^ homonymous or 
chiasma.^ Tlmra lesion of taken place at 
right half of cacii rctim vh tract causes inexcitability of 

t-acn retina, whence blindness on the left side of body. 


lateral 
place at 
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6. AFFECTIONS BETWEEN THE OPTIC 
AND THE VISUAI, CENTRES. 

postcnor corpus quadngcminum. Is not connected 
with retina or concerned with vision. connectea 

division.— S ends fibres to (a) the lateral genicu- 
late body, ( 6 ) pulvinar (optic thalamus), (c) anterior Porous 
quadngeminum. From the first two, fibres run in thTooSr 

S?tarcortev"‘‘'77f' radiations to the 

occipital cortex. The anterior corpora guadrigemina arc con- 
nected by fibres with the nuclei of the third, fourth and sixtti 
orT’m ‘=0""ecting the retina with the nerves conteollfog 
eje movements ; fibres also run from the occipital cortex 
to the anterior corpora quadngemina. The porfions o°tL 
cerebral cortex concerned with vision are (a) the cuneus and 
lingual gyrus and ( 6 ) higher centres in the aipZ and 
supramarginal gyrus. * 

The latci at geniculate body is apparently connected with the 
macula lutea, and lesions always affect vision, 

CHART OF VISUAL PATHS. 


KctlB-l. 

Optic Nerve. 

Optic Cbiasma (parUal decussation— nasal retina). 


:Vot eoMtrned in vision. 


Sup. Corp. Quad. 


Lateral Division. 


I 

Pulvinar 

(Optic Tbalamus). 


Medial Division 
(to tnt. Gcnicutatc 
Body and Inf. Cotp. 
Quad.). 


Ext. Geniculate Body. 


\ 


\ 


\ 


III, IV, VI Nuclei 
(Oculomotor Nerves). 


Internal Capsule 
(posterior portion). 


\ 


Optic Radiations. 

i 


Occipital Cortex 
(Cuneus Angular Gjtus). 
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Affections between the Optic Tract and the Visual Centres, continued. 
Symptoms and Localization. — Lesions of the visual path between 
optic chiasma and cerebral cortex at any point produce lateral henii- 
anopia. Localization must rely on : — ^ r" 

1. The presence of symptoms due to simultaneous lesions'll 

other fibres. L 

2. The partial character of the hemianopia, as the fibres 

separate. Behind the lateral geniculate body it is rarely 
complete. 

3. Wernicke’s hemiopic pupillary reaction. The pupil reflex 

takes place through the arc — ^retina, optic nerve, chiasma, 
and tract, to anterior corpus quadrigeminum, hence by 
Meynert’s fibres to third nucleus, and by third nerve to 
ciliary ganglion, ciliary nerves, and iris ; the centre is 
probably in the ciliary ganglion. For the test : A beam 
of light is directed on the non-functioning portion of the 
retina ; if the pupil contracts, the lesion must be beyond 
tlic circ* 

SITES OF LESION AND LOCALIZING SYMPTOMS.— Lateral 
hemianopia is present in all cases. 

1. Optic Tract to Lateral Geniculate Body. — Pupil reflex 

absent. Bilateral homonymous hemianopia. 

2. Internal Capsule (posterior portion). — Hemianessthesia not 

uncommon (sensory fibres close), or hemiplegia (e.g., 
internal capsule lesion produces right hemiplegia and rigiCi 
lateral hemianopia). Pupil reflex normal. 

3. Optic Radiations. — Hemianopia less complete. Pupil 

reflex normal. 

4. CuNEUs AND Lingual Gyrus. — H emianopia still less com- 

plete : may be quadrantic. Bilateral disease causes total 
blindness. Pupil reflex normal. 

5. Angular Gyrus. — Results usually not in hemianopia but in 

crossed amblyopia, a concentric diminution of fields of 
vision, greater on side opposite to lesion. Mind-blindness 
may occur, failure to recognize nature and use of objects. 
Pupil reflex normal. 

Hemianopia occurs also in migraine and hysteria. 


III. THE OCULOIHEOTOR NERVES (THIRD, FOURTH, 

AND SIXTH). 

Anatomy. — ^ 

I^^UFD ^^RVE {Oculomotor). — Origin : Nuclei in floor of aque- 
duct of Sylvius. Emerges a€ inner side of crus, just in front lof 
pons. Distribution : (i) Superior branch : levator palpebrae and 
superior rectus. (2) Inferior branch : internal and inferior rc^^i 
and inferior oblique. (3) Constrictor of iris. (Each muscle 


•lor rc^^i 
iscle .Vs 
ns.) ^ 
of aque/ 


™ay alone be affected by lesions 

I’OUKIH NER\ E {Trochlear). — Origin: Nucleus in floor of aque/ 
duct of Sylvius. Nerve decussates in valve of Vieussens and 
supplies muscle on opposite side to nucleus. Distribution : Sup- 
plies superior oblique muscle. 
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floor of fourth 

Supplies extemaf rpr 5 n^''^“ Pons and medulla. Distnbutiol ■. 
{sec Conjugate DEviATKw'^m^ooA^^^'^aUo'^''* nucleus 

eighth nucleus, 'conS^nedTn ^ulfeum connections rvith 

/ Mjjiflj'v devicitioit is deviation of axic; f\i efffon4‘£^A x 

ivith that of normal 

3. SECONDARY DEVIATION. — Methnrl j ^ • 

musci"* at object in position involving us™ of* affected 
muscle (c.g., right internal rectus). Sound (left) eve Is nmv 

durto'^tlfe”' object, when it moves further outrvarfs • 

due to the ex-cessive nerve effort to contract the weak muscle 
affecting both the two muscles which act tno-Af^ft^ / ■ k* 
internal and left external reclus) Absent 
strabismus (ordinary squint) spasmodic 

ERRONpUS PROJECTION.-Example: Paralysis of riEht 
internal rectus ; object placed to left of mid-Stioa. Tn 
looking at object, nerve effort to move eye is greater than 
normal, and brain is deceived as to amount o/moveUnt" 
hence on attempting to touch object, finger passes to tfl 

Gi^diHws (ocular vertigo) is often present, since maintenance 

of equilibrium partly depends on estimation of relations 
of surrounding objects. ^emuons 

5. DIPLOPIA.— True image seen by sound eye and false by affected 
eye . (a) Simple or homonymovs diplopia : in convereent 

strabismus. False image on same side as the (affected) ^eye 

IVenicr’s -Artificial Memory' assists identification of affected muscle 
examination ® 

Lesions of the Motor Nerves of the Eyeball.— Symptoms vary ; 

(i) According as the nerves are affected togethef seoaratelv nr 
partially (especially the third) ; (a) With the site KffSion 
This site may be : — 

a. Nuclear or Supranuclear, from nucleus to cortex 
Usually more than one nucleus is involved. Affects 
movements rather than individual muscles, e.g., coniugate 
deviation (see below). Nuclear lesions usuallf axisi ffoS 
chronic degenerations; supranuclear lesions from hsemor- 

riiagei etc* 


MED 


63 
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The Oculomotor Nerves — Lesions, continued. 

b Nerve between Nucleus and Emergence at Base of 
Brain, e.g., lesion of crus (third nerve), pons (sixth nerve). 
Other structures also affected. Cause: tumour, gumma 

basal meningitis. . . . 

c. Nerve in Course at Base of Brain. — Cause : meningitis, t 

gumma, aneurysm, tumour ; also, in third nerve, neuntis 
from diphtheria or tabes. Nerves often affected separately < 

or partially. , , 

d. Nerve in or near Orbit. — Fractures, disease of bones, 

thrombosis of cavernous sinus, etc. May affect all nerves. 
Total ophthalmoplegia results if all nerves are completely 
paralysed. 

THIRD NERVE. — Lesions cause either paralysis or spasm. 

Causes. — (i) Meningitis, etc., at base, or in substance of brain, 
especially syphilis; (2) Diphtheria, tabes. 

Complete Paralysis. — Superior oblique and external rectus 
unaffected ; hence eye can be moved out and slightly do\yn 
and outwards. Other s3Tnptoms are : (i) Divergent strabis- 
mus ; (2) Ptosis ; (3) Diplopia ; (4) Pupil dilated, no reaction 
to light, or power of accommodation. 

Partial Paralysis more common. Various types, especially 
ptosis, or internal ocular muscles only. 

Lesion of One Crus may produce : (i) Paralysis of face and X 
limbs on opposite side ; %vith (2) Paralysis of third nerve on 
same side, often partial, e.g., ptosis. {See p. 1016.) 

Recurrent Oculomotor Paralysis. — Rare condition. Attacks 
accompanied by headache and vomiting : related to migraine. 
FOURTH NERVE. — Rarely affected alone. 

Paralysis causes diplopia on looking downwards and inwards, 
also slightly deficient movement in same direction, but 
difficult to recognize ; head is inclined downwards, vrith chin 
towards sound side. 

SIXTH NERVE.— Injury at base of brain common, oiving to long 
course. 

Paralysis produces : (i) Movement outwards lost or impaired ; 

(2) Convergent strabismus ; (3) Diplopia towards affected 
side ; (4) Head turned towards affected side. 

'Conjugate Deviation’. — From the nucleus of the sixth nerve, 
fibres for the supply of the opposite internal rectus run to the 
nucleus of the opposite third nerve and then in its trunk. 
Hence : (i) In a nuclear lesion of the sixth nerve, both eyes 
deviate (conjugate deviation) to the opposite side, lookings 
away from the lesion ; (2) In a supranuclear lesion (sce\ 
Cerebral I-Lemorrhage, p. 1029), eyes look towards thoV^ 
lesion; (3) If lesions produce spasm (less common) and not\ 
paralysis, directions are reversed. J 

Lesions of the Pons. — The sixth nucleus is in propinquity to 1 
the fibres of the seventh nerve. Hence a lesion of one side of ' 
the pons maj* produce : (i) Facial paralysis on the same 
side ; with (2) Conjugate deviation to the opposite side. 
(Sff p. 1016.) 
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Lesions of tbe Internal Ocular muscles. — The muscles are: , (r) 
Ciliary mttscle, concerned in accommodation (supplied by third 
nerve) ; (2) Constrictor of the iris (third nerve) ; (3) Dilator of the 
iris (cervical sympathetic). 

CYCLOPLEGIA. — Loss of power of accommodation from paralysis 
of ciliary muscle. Distant objects clear, near objects indistinct 
(corrected by convex lenses). Occurs in : (i) Diphtheria — 

common ; (2) Tabes — ^rarely ; (3) Degeneration of nucleus. 

IRIDOPLEGIA. — Occurs in following forms : — 

1. Loss OF Reflex to Light:. — Due to interruption of arc 

(for path, see Wernicke’s Hemiopic Reaction, p. 992). 

2. Accommodation Iridoplegia. — Usually with cycloplegia, 

e.g., in diphtheria. 

3. Loss of Skin Reflex. — On pinching skin of neck, pupil 

normally dilates from stimulation of cervical sympathetic ; 
absent occasionally in lesions of cervical sympathetic, 
cervical cord, or medulla. 

4. Paralysis of Dilator of Iris. — Small pupils occur in 

spinal disease, e.g., spinal myosis in tabes. Unilaterally, 
in lesions of cervical sympathetic — e.g , in brachial plexus 
injuries — with narrowing of palpebral fissure. 

Ophthalmoplegia Externa. — Paralysis of the external muscles of 
the eye : slow, chronic, bilateral, and may progress to complete- 
ness. Cause : A chronic degeneration of the nuclei ; may be 
associated with bulbar paralysis or pro^essive muscular atrophy ; 
rarely, tabes, tumours, basal meningitis (syphilitic). Symptoms : 
Usually commences with ptosis ; finally no movements. 

OTHER VARIETIES.— Acute forms rare: (i) Vascular lesions, 
often syphilitic; (2) Inflammation (polio-encephalitis superior, 
often fatal). Rarely in diphtheria and other causes of multiple 
neuritis. 

Ophthalmoplegia Interna. — Progressive paralysis of internal ocular 
muscles, usually with ophthalmoplegia externa; together form 
total ophthalmoplegia 

Ptosis. — Origin may be : — 

1. Congenital. 

2. Lesions of the third nerve. Often with affection of other ocular 

muscles, a.nd. frequently due to syphilis. Also in cerebral lesions. 

3. Hysteria : bilateral ptosis 

4. Lesions of cervical sympathetic nerve. Ascribed to paralysis of 

unstriped muscle in upper lid. Pupil is contracted. (Pseudo- 
ptosis.) 

j. Myasthenia gravis. • , v j. 

6 . 'Matutinal ptosis’: for few hours after waking, in delicate 

women. 

7. Muscular wasting of facial muscles. 

l 8, Pain, as in migraine (transient). 

Nystagmus. — Rapid involuntary bilateral rhythmical oscillations of 
the eyes. Direction of movement lateral, rarely rotary or vertical. 
Usually absent in mid-position, occurring when eyes are moved 
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The Oculomotor Nerves — Nystagmus, continued. 

laterally. Particularly connected with disease in mid-brain and 
cerebellum. [See p. 1004.) Common conditions : — 

1. Tumours of cerebellum, pons, and corpora quadrigemina (notvof/ 

cerebral cortex). 

2. Disseminated sclerosis. 

3. Friedreich’s ataxia. 

4. Disturbances of semicircular canals — e.g., Meniere’s disease. ■ 

5. ’Head-nodding’ in children: occurs in mid-position of eyes. 

6. Albinos. 

7. Coal-miners. 

8. Opacities of cornea, errors of refraction : occasionally. 


Pupils : Abnormalities of Size and Shape. — 

SIZE OF PUPIL depends upon : (i) Oculomotor nerve (con- 

strictor of iris muscle) ; (2) Cervical sympathetic nerve (dilator 
of iris muscle) ; (3) Spiral arteries of ins — as these straighten 
under high pressure, the pupil diminishes, and vice versa. 
Dilatation results from either [a) paralysis of third nerve,- [b) 
irritation of cervical sympathetic, or [c) low blood-pressure. Con- 
versely, for contraction, (a) irritation of third nerve, [b) paralysis 
of cervical sympathetic, and (c) high blood-pressure. 

DILATED PUPILS (especially with low blood-pressure) . — Causes : — 

1. Amemia. ' 

2. Aortic regurgitation, ^ 

3. Increased cerebral pressure : tumours, haimorrhage, abscess,) 

meningitis. 

4. Drugs : atropine, cocaine, alcohol. Also daturine, duboisine. 

5. Emotion. 

6. Asphyxia. 

7. Stimulation of cervical sympathetic nerve. 

CONTRACTED PUPILS (especially in high blood-pressure). — 

Causes : — 


1. 

2. 
3- 


4- 

5- 


Chronic nephritis and arteriosclerosis. 

Irritation of third nerve nucleus : haemorrhage in pons. 
Spinal myosis — e.g., in tabes. Lesion in pons below third 
nerve nucleus interrupting dilator fibres from cor\'ical 
sympathetic. 

Drugs : morphia, eserine, pilocarpine. 

Venous congestion — e.g., in bronchitis, whooping-cough. 

Also occur physiologically in bright light, in accommodation, 
and during sleep. 

IRREGULAR PUPILS. — Sequel to iritis. 

UNEQUAL PUPILS.— Causes 

1. Dementia paralytica. 

2. Tliird-nerve lesion, paralysis or irritation : gummatoA.s 

meningitis. ' 

3. Thoracic ancuiysm (q.v.). 

4. Cervical sympathetic lesion, paralysis or irritation : traumta 

to br,icliial plexus ; rarely tumours in neck, pleural 
diseases. ^ 

Also : glass eye, atropine in one eye. 


m/a. 
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ARGYLL ROBliRTSON PUPIL. — Small pupil (spinal myosis) ; re- 
acts to accommodation but not to light ; occurs only in syphilis, 
especially in tabes, less commonly in dementia paralytica. Pupil 
, reacting to accommodation but not light (size normal) occurs also 
■' in encephalitis, diphtheria, as hereditary condition, and rarely 
in other lesions : probably due to interference in tract from 
superior corpus quadrigeminum to anterior nucleus of third nerve 
nucleus. 

Note . — Reaction to ‘accommodation’ as usuallj'' tested is 
correctly reaction to convergence. 

The Myotonic Pupil. — Mainly in young females ; normal health ; 
no relation to svphihs. 

FEATURRS — 

1. To Convergence (‘accommodation’). — Contraction very 

slow, pupil may finally become very small ; relaxation 
veiy slow. 

2. To Light. — Xo reaction. 

3. OiTEN Unilateral. — Affected pupil usually larger than the 

other. 

.}. Knee-jerks. — Jlay be absent; often unilateral. 
Paralysis of the Cervical Sympathetic (Homey’s Syndrome). — 
CERVICAL SYMPATHETIC FIBICES FOR THE EYE.— (i) 
., Centre near oculomotor nuclei, by tccto-spinal tract to cer\'ical 
cord ; (2) Emerge as white rami communicantes from C.8 and 
D.i segments , (3) By cervical sjTnpathetic trunk, carotid ple.xus, 
ophthalmic plexus, and lenticular ganglion to eyeball and orbit. 
P-VR.ALYSIS — Results: (1) Retraction of eyeball, enophthalmos ; 
(2) Narrowing of palpetral fissure (ptosis) ; (3) Contraction of 
pupil. Permanent, 

OCCURRENCE.— (i) Lesions of cervical cord, especially involving 
C.S and D.i ; (2) Lesions of cervical sympathetic trunk — ^trauma, 
growths, cervical ribs ; (3) Intracranial syphilis. 


IV. FIFTH NERVE. 

(Nervus Trigeminus.) 


Organic Lesions. — 

1. SUPRANUCLE.AR. — Occurs rarely in lesions of posterior portion 
of internal capsule ; hence usually anaisthesia of limbs as well 
as face on opposite side. :Motor nerve escapes (centres bilateral) . 
NUCLEAR : IN PONS. — From hmmorrhage, thrombosis, or 
tumour : rare— bulbar paralysis, disseminated sclerosis, syringo- 
myelia ’ Sensory changes : Hemianajsthesia of face on same 
side; if mesial fillet also involved, ‘crossed’ hemianajsthesia, 
viz limbs also on opposite side_. Is often bilateral. ^ ^ _ 

INFRANUCLEAR : AT BASE OF BRAIN.— From meningitis, 
‘tumours, caries of petrous bone. In fractures usually escapes. 

A D?STAL”io^GASSERIAN GANGLION.— First division : Froin 
tumours or sepsis affecting cavernous sinus ; aneurysm of 
internal carotid ; cellulitis, etc., of orbit. Second and third 
divisions : growths of sphenomaxillary fossa. 
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Lesions of the Fifth Cranial Nerve, continued. 

Symptoms. — 

SENSORY PORTION.— 

1. Loss of sensation : half of face and scalp, of anterior tw^i^ 

thirds of tongue (to circumvallate papillae), of soft an cK 
hard palate and upper lip, and of nose ; also conjunctiva^ 
(absence of conjunctival and corneal reflexes). Epicritic]| 
slightly less than protopathic loss. (On drinking, cup feels' ' 
broken.) 

2. Tingling and pain : may precede loss of sensation. 

3. Secretions diminished — buccal, nasal, and lachrymal. 

4. Sense of smell affected, from absence of secretion. 

Movements of face muscles awkward, owing to loss of proprio- 

• ceptive sensation. 

Ulceration of copiea frequent, from injury when insensitive. 
Herpes zoster in area of ophthalmic branch may occur, and 
subsequent neuralgia. 

JIOTOR PORTION (in infranuclear lesions only). — 

1. Loss of power in muscles of mastication on affected side, 

viz., temporal, masseter. 

2. Inability to move jaw towards sound side ; on depression, 

jaw deviates to affected side (external pterygoid muscle). 
Mastication is possible by muscles of sound side. 

Spasm of muscles {see Facial Spasm, p. 1075). ■ 

Sense of Taste; Note on Path of Impulses Loss of sense of' 

taste over anterior t^vo.thi^ds of tongue possibly follows paralysis 
of iiftli nerve. The course of fibres transmitting Hustatory 
sensations to the brain is in dispute. 

1. ANTERIOR TWO-THIRDS OF TONGUE. — ^By lingual nerve, 

^orda tympani, and facial nerve, to geniculate ganglion. 
Further course, possibly : (a) Great superficial petrosal nerve 
to Meckel s gang ion and the second division of the fifth nerve 
(probable course) ; or (6) By the pars intermedia with the 
lacial nerve. 

2. POSTERIOR THIRD OF TONGUE.— Either : [a) By the glosso- 

phar>mgeal nerve to the peteous gangUon, thence by Jacobson's 
superficial to the otic ganglioi and the 
third (hvision of the fifth nerve (hence it is possible that all 

Possibly these paths are alternatives. 


trigeminal neuralgia 

{Tic Douloureux. Epileptiform Neuralgia. Neuralgia Major.) 

Paroxysmal pain in the course of branches of the fifth cranilH* 
nerve m the absence of recognizable lesions. cranial 

Etiology. — 


AGE AT ONSET. — ^Middle life. 
SEXES. — .\bout equal. 
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exciting cause of attacks. — O f first attack, none. Subse- 
NoTeuRo'tIC FACTOR ■ 


/Morbid Anatomy.— Origin is in. or distal to. Gasserian ganglion, 
out histology normal, or slight fibrosis. Pathogenesis unknown. 

General Characteristics. — 

1. DISTRIBUTION OF PAIN. — Usually second or third branches ; 

ophthalmic branch rare and late. Pain in course and area of 
• may be superficial tenderness. Never commences out- 
side area of nerve, but during attack may spread to neck, 
behind ear, and occipital region. Very rarely bilateral. 
Ophthalmic Branch. — ^Rarely affected. Pain from supra- 
orbital notch over scalp. 

Second Branch {tnfra-orbttal neuralgia) . — Pain between orbit 
and mouth. Tender spots at side of ala nasi, infra-orbital 
foramen, along gums, malar bone. 

Third Branch.— ^-Pain in lower jaw, often tongue, and later 
ear and temple. Tender spots at mental foramen and in 
front of ear. 

2. COMMENCES " just under the skin ”, and radiates thence through 

course of nerve. 

3. COMMONEST POINTS OF ORIGIN.— (a) Just external to ala 

nasi ; (6) Infra-orbital foramen ; (c) Mental foramen (below 
canine tooth). 

4. CHARACTER OF PAIN. — Paroxysmal ; in later stages 

agonizing, resembling ‘red-hot needles’. 

5. DURING ATTACK, repeated paroxysms occur : of duration 

few seconds to minutes. Often numerous, day and night. 
Follow trivial stimuli, e.g., eating, speaking, draughts. 

6. ATTACKS RECUR, with remissions. Intervals diminish ; 

intensity increases ; distribution spreads. 

7. NO TENDENCY TO CESSATION OF ATTACKS. 

VARIOUS SYMPTOMS, vasomotor, trophic, often occur during 

paroxysm : (i) Local flushing and sweating ; (2) Lachrsmiation, 
salivation, thin nasal discharge ; (3) Twitching of facial muscles 
(face also often drawn up from pain). After repeated attacks: 
skin becomes shiny, hair in area may be gray or rubbed away. 
Mouth often foul (from fear of cleansing), and teeth removed. 


Treatment. — Investigate cranial sinuses. 

ANALGESIC DRUGS. — E.g., aspirin, luminal, gelsemium, butyl- 
chloral hydrate. For at least six months before operative 

dC&SUlTCS 

SPECIAL ’ METHODS WHEN DIAGNOSIS IS FULLY 
ESTABLISHED. — (i) Scklosser’s treatment : Injection of alcohol 
into Gasserian ganglion or nerve trunks on emerging from the 
foramina. Anassthesia results in course of branch. Freedom 
from pain often for many months : can be repeated. (2) Extirpa- 
tion of Gasserian ganglion : Results extremelj’- good, but now 
rarely necessary. 
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NEURALGIA IMUNOR OP THE FIFTH * NERVE, 

AND ALLIED CONDITIONS. 

A group varying from conditions resembling tic douloureux to 
simple ‘headaches’. These must be excluded before diagnosing tic"^ 
douloureux. 

1. ORGANIC DISEASE AFFECTING FIFTH NERVE {see 

P- 997)- — Symptoms may resemble tic douloureux. 

2. NEURALGIA MINOR.— 

a. Pain shooting along nerve : superficial tenderness, slight 

and only in distribution of nerve. From teeth, errors of 
refraction, iritis, etc. 

b. Referred pain, characterized by pain and superficial tender- 

ness in areas not corresponding to peripheral nerves. Due 
to teeth and other local causes. 

c. Secondary to disease elsewhere in body. 

d. In general debility, anaemia, neurasthenia, etc. 


V. SEVENTH OR FACIAL NERVE. 

Anatomy.— iVncffiHs in pons, in floor of fourth ventricle. The fibres 
wind round nucleus of sixth nerve, then lie close to fibres from the 
cerebral cortex on their way to the decussation in the medulla, 
and emerge bet^veen pons and cerebellum. The seventh and,.« 

piftorc internal auditory meatus ; the seventh 

enters the aqueduct of Fallopius, and, after its intrapetrou: 
course, emerges at the stylomastoid foramen. 

Paralysis of the Facial Nerve.— The facial nerve may be affected 

unaffected— viz., frontalis, orbicularis 
palpebrarum, corrugator (bilateral supply) • (ii) Hemioleuia 
.(Hj) Paralysis oi upjlr mitor 
LnTSt in’ot?" 'OX'S '"""P-Ss the sldToi’The 

" “bar paralysis, 

IS: eJ'sSti’s! ‘Staro?” ^ 

P'riphPral nerve affected ; 

« IX Povs (Al'vays consider syphilis.) 

* face on gf j /^baraclers ; (i) ' Crossed paralysis' common \ 

Nucleus of sixth opposite side ; (ii) t 

deviation’ ainnv , always affected — ‘conjugate 

b. At Basf of Braik^ i^erve also involved. 

cumm^ mLS«t« = Cerebello-pontine tumours, 

ters : Fiehth nervo’i fractures. Special charac- 

faci.;! Svsis aL « doainess with 

I.I.U paralysis also occurs from otitis media). 
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c. Within Temporal Bone. — Causes : Especially caries in 

otitis media, occasionally operations on mastoid. Special 
characters : Taste lost in anterior two-thirds of tongue, 
unless lesion below separation of chorda tympani (rare) ; 
if stapedius affected, hypersensitiveness to musical tones. 

d. Peripheral Nerve (Bell’s palsy). — Common. Causes : — 

i. Injuries and blows close to foramen, operations on 

tumours, forceps at birth. 

ii. 'Cold' or 'rheumatic' form; commonest variety; 

constitutes true ‘Bell’s palsy’. Is a parenchymatous 
neuritis, probably swelling and compression of nerve 
within Fallopian aqueduct. 

iii. Syphilis : not uncommon cause. 

Tetanus is occasional cause ; mumps never. 

Facial diplegia rare. From double otitis media, lesions of pons or 
base of brain, rarely diphtheria. 


Symptoms of Paralysis of Peripheral Nerve, or ' Bell’s Palsy’. 

— (Characteristics of lesions at special sites are referred to above ; 
note especially supranuclear lesions.) 

ONSET. — In 'rheumatic' form, sudden; maximum paralysis 
within twenty-four hours. In otitis media, onset more gradual. 
Loss of power on affected side ; both voluntary and emotional 
movements. Skin smooth, may be slight swelling. Pain 
near ear occasionally. Paralysis of lower motor neuron type. 
CHARACTERISTICS.— 

1. Eye cannot be closed (orbicularis palpebrarum). In 

attempting closure, eyeball turns up and outwards (inferior 
oblique). 

2. Forehead cannot be wrinkled (frontalis). Frowning 

LOST (corrugator). 

3. In ' SHOWING the teeth lips not separated on affected side. 

4. In smiling, affected side unresponsive. 

5. Whistling impossible. 

6. On protruding tongue, lips drawn to sound side, hence 

tongue appears to be towards paralysed side, but is median 
to teeth. 

OTHER FEATURES — Food collects in cheek (buccinator). Fluid 
runs out while drinking. Nostril falls in during inspiration. 
Conjunctiva liable to injury, lower lid droops, epiphora common. 
Speech slightly affected. Reflexes absent. If stapedius paralysed, 
oversensitiveness to musical tones 
SENSATION UNAFFECTED, except in small area near and 


including external auditory meatus. 

(ATofe— This area of anaesthesia proves that the seventh is a 
imxed nerve, but exact sensory functions still in dispute.) 

Taste lost in anterior two-thirds of tongue, if chorda tympani 
involved. (For paths of taste, see Fifth Nerve p. 998.) 

IN OLD-STANDING CASES.— Wrinkles more marked on affected 
side from muscular contractures, and untff tests are performed 
the sound side appears to be paralysed. Reaction of degenera- 
tion present. 
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Seventh or Facial Nerve — Lesions, contimied.. 

Course and Prognosis. — ^When due to ' cold recovery usual and 
may be complete. From injury, paralysis more often permanent. i 
With other factors, varies with cause. 

ELECTRICAL REACTIONS. — (i) If no change within two week^ 
recovery usual in three to four weeks ; {2) If reaction or 

degeneration present after three months, recovery rarely complete. J 
Various intermediate changes and prognoses. 

RECOVERY may commence up to three months after lesion, and, 
once commenced, improvement may continue for twelve to 
eighteen months. 

Treatment (of Bell’s palsy from ‘ cold ’). — 

AT ONSET. — Hot fomentations over ear, or small blister over 
mastoid. Free purge. Sodium salicylate and potassium iodide. 

AFTER ONE TO TWO WEEKS, commence : (i) Galvanic current, 
quarter-hour, daily ; positive pole behind ear, negative pole 
stroked over muscles. (2) Massage. 

CAUSAL CONDITIONS must be treated. If syphilis, usual 
methods. If nerve divided at operation, ends to be united if 
possible : immediately, if discovered at time ; otherwise may 
. wait until wound healed. Otitis media : indicates complete 
mastoid operation. _ 

NERVE ANASTOMOSIS. — Indications justifying this operat* \ 
are : (i) Improvement not commencing six months after lesion , '' 
(2) Severity of affection. Anastomosis preferably with hypo- 
glossal nerve ; at first tongue contracts with face, but dissociated 
movements become established. Spinal accessory nerve less 
advisable ; causes twitching of shoulder. 

Spasm of Facial Muscles. — See Facial Spasm, p. 1075. 

VI. EIGHTH OR AUDITORY NERVE. 

The auditory nerve consists of two separate parts : (1) The cochlear 
nerve, concerned in hearing ; (2) The vestibular nerve, concerned with 
equilibrium. 


1 . COCHLEAR NERVE. 

Anatomy. — From the organ of Corti in the lab3Tinth and the spiral 
ganglion, fibres run to the two nuclei of the cochlear nerve in the 
floor of the 4th ventricle ; whence : (i) From the tuberculum 
acusticum, fibres pass anterior to the restiform body in the stride 
acustic®, and after decussation reach the lateral fillet ; (2) Fro^a 
the ventral nucleus, fibres pass posterior to the restiform bodyr'* 
through the superior olive to the lateral fillet. From the latterA 
paths lead to tlie posterior corpus quadrigeminum and to the j 
median geniculate bodj', and thence through the internal capsule/ 
to the cerebral cortex (temporal gyrus). Through the superior 
ohve are communications with the third, fourth, and sixth nuclei, 
connecting hearing with eye movements. 
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Site of Lesions. — 

LESIONS OF CENTRE IN CORTEX, superior temporal gyrus, 
produce, not deafness, but (if on left) word-deafness — viz., 
meaning of words not understood. 

LESIONS OF NERVE AT BASE OF BRAIN arise from : 
tumours,^ especially cerebello-pontine ; fractures ; haemorrhage ; 
meningitis ; syphilis. Also tabes, tobacco, quinine. 

Symptoms Resulting* from Lesions. — (i) H3rperaesthesia or 
altered function ; (2) Deafness or diminished function. 

1. HYPER.ESTHESIA OR HYPERACUSIS. — Sounds heard 

ivith unusual intensity. Rare. In hysteria, and rarely in 
cerebral lesions. With paralysis of stapedius (seventh nerve), 
low musical tones are very intense. 

Dysacxtsis. — Intolerance of sounds ; occurs in headache, 
neurasthenia, and in some cerebral lesions. 

Tinnitus Aurium. — Subjective sensations of ringing, etc., in 
the ear. 

Causes include : (a) Wax on drum ; (6) Ansemia ; (c) 
Neurasthenia ; (d) Certain drugs, e.g., quinine, salicy- 
lates ; (e) Middle-ear disorders ; (/) Epileptic aura 
(rare) ; {g) Exposure to loud noises ; and (A) Laby- 
rinthine disturbances, as in Mtoidre’s disease. Possibly 
also gout, migraine. 

Varieties. — May be : (a) Continuous ; (6) Pulsating 
tinnitus (rarely due to aneurysm) ; less commonly (c) 
'Clicking', probably clonic spasm of tensor tympani. 

Treatment. — ^Examine ear for local causes. Treat any 
general factors. Tonics or potassium bromide to be 
tried. 

2. DEAFNESS OR DIMINISHED FUNCTION.— Cawsw ; (a) 

Outer ear — ^wax on drum ; (6) Middle-ear conditions ; (c) In- 
ternal ear, affecting lab3n:intti. The last may be primary, or 
secondary from middle ear, and includes : (i) Inflammations ; 
(ii) Scleroses from syphilis, mumps, and rarely other infectious 
diseases ; (iii) Cerebrospinal meningitis, tumours and fractures 
affecting nerve ; (iv) Gout, diabetes, nephritis ; (v) Haemorrhage 
and effusions ; (vi) From quinine and salicylates, transient. 

Tuning-fork Tests for Nerve Deafness. — 

1. Weber's Test. — Place on forehead ; loudest on deaf side 

if conducting apparatus affected, but loudest on 
sound side if nerve affected. 

2. Rinne's Tfisf.— Tuning-fork vibrating placed on mastoid ; 

when no longer audible is held to external auditory 
meatus ; if audible, proves 'nerve-deafness' ('positive 
Rinne test'). 

In 'nerve-deafness', hearing better in quiet place. In deafness 

from middle-ear disease, hearing better amid noise. 
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2. VESTIBULAR NERVE. 

Anatozny. — ^From. the lining membrane of the semicircular canals, 
filaments run to the ganglion vestibulare, and thence to the brain. ' 
Here they enter : (i) Deiters’ nucleus (lateral eighth nucleus) ; \ 
thence fibres run in the middle peduncle to the 'roof nuclei’ of the 
cerebellum, here connecting with motor tracts to the muscles. 

(2) Median nucleus ; the fibres from here decussate ; some (a) 
enter posterior longitudinal bundles connecting with third, fourth, 
sixth nuclei ; others {b) enter tegmentum and pass through internal 
capsule to cerebral cortex. (3) The nucleus of the descending 
root ; to vestibulo-spinal tract. The vestibular nerve is thus 
connected with important structures controlling equilibrium ; it 
also receives fibres from the labyrinth. 

Symptoms Resulting from Lesions. — (i) Vertigo. (2) Nystagmus. . 
Tinnitus and deafness are not uncommonly present (cochlear nerve). 

Barany’s Tests for Vestibular Lesions. — 

I CALORIC TEST. — Irrigate external auditory meatus. Normally, 
causes nystagmus or lateral deviation : (a) with cold water, 
towards opposite side ; (b) with hot water, toward tested side. 

No response if paralytic labyrinthine lesion. 

2. POINTING TEST. — Patient touches a spot straight in front 
with finger, and attempts to repeat with eyes shut. In laby-^ 
rinthine para,lysis, finger 'points past’ to side of lesion. In N 
labyrinthine irritation, points away from lesion. 

Vertigo. 

Aniong numerous causes are : ( i) Rapid changes of position, 

especially rotary ; (2) Disturbances of alimentary canal, heart, kidney, 
circulation, etc., including high and low blood-pressure ; (3) Ocular 
defects ; (4) Alcohol, tobacco in excess, and other drugs ; (5) Diseases 
of the brain, markedly in cerebellar lesions ; (6) Epilepsy ; (7) 

Migraine ; _ (S) Numerous ear conditions (many of the previous causes 
arc also directly due to action on labyrinthine pressure) — e.g., wax, 
otitis media, labyrinthitis ; (9) Encephalitis ; (10) Allergy. 

Auditory Vertigo. — Vertigo results from any condition affecting 
the pressure of the endolymph in semicircular canals, and thus 
disturbing the mechanism of equilibrium, or causing irritation 
of vestibular nerve. Causes resemble those of deafness (q.v.). 

Lab 3 rrinthitis. 

labjTinth occurs in two forms: (i) True V 
j It nufc s disease, acute primary labyrinthitis ] (2) MSnUrc's symptom- ( 

complex, labyrinthitis chronic and secondary, e.g., to middle-ear ^ 
disease. j’ b > ^ 

I. JIEMERE’S DISEASE. — Acute labyrinthitis. 

CAU.sn.-— Hrcmorrliages, effusions, or acute inflammation of 
labyrinth. 

— r.-ist middle age. 

Onskt.- -Sudden. 
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Symptoms. — («) Vertigo : patient falls to ground ; may be 
transient unconsciousness, (ii) Tinnitus : onset may pre- 
cede vertigo, (c) Nausea, pallor, cold sweat, and vomiting 
follow ; may bo collapse, {d) Deafness then noted. 
Nj’^stagmoid movements may occur, away from affected side. 
Paro.xj'sms recur at irregular inter\'als. Deafness progressive. 
Tinnitus may persist, and psychical changes develop. 

2. MENIERE’S SYMPTOM-COMPLEX.— 

Characteristics. — (a) Tinnitus ; (b) Attacks of vertigo ; with 
(c) Nausea ; {d) Progressive deafness. 

Diagnosis of Meniere’s Syndrome. — From : [a) Epilepsy : 
by tinnitus and progressive deafness and absence of micturi- 
tion or biting of tongue, (b) Gastric, ocular, or cardiac 
vertigo : rarely so severe ; no progressive deafness (may be 
vomiting), (c) Intracranial tumours, especially cerebellar: 
difficult. Barany’s tests of great assistance. 

Tre.atment. — Bromides or iodides of most effect. Amyl 
nitrite in high blood -pressure. Low salt diet : with ammonium 
chloride. Surgical : division of eighth nerve as final resort. 

VII. NINTH OR GLOSSOPHARYNGEAL NERVE. 

Probably a portion of the vagus Distribution : (i) Motor : Stylo- 
Ophaiyngcus and middle constrictor of pharjmx. (2) Sensory : Upper 
■''^pharynx. (3) Taste {sec Fifth Nerve, p. 998). Little known of 
isolated lesions. 


VIII. TENTH, VAGUS, OR PNEUMOGASTRIO 
NERVE. 

Anatomy. — Nerve leaves brain in medulla between olivarj' and 
restiform bodies 

MOTOR FIBRES— Arise from nucleus ambiguus in medulla. 
Supply voluntary muscles of soft palate (except tensor palati) , 
pharjmx and larynx ; unstriped muscle of respiratory and ali- 
mentary tracts. ■■ 1 t 

SENSORY FIBRES.— Arise from ganglion of root in jugular fora- 
men and of trunk outside skull ; connect with tr^tus solitanus 
and dorsal nucleus in medulla. Supply respiratory tract, pharynx, 
oesophagus, lungs, heart, and abdominal viscera. 

Site and Cause of Lesions. — 1 . 

I nucleus.— B ulbar paralysis, tabes (crise^ , encephalitis. Rarely 

syringomyelia, disseminated sclerosis, rabies. 

2. AT BASE OF BRAIN.— Tumours, meningitis (especially syphi- 
litic). aneurysm. 

11. IN NECK. — Operations, wounds, tumours. 

I'M TWORAX Especially in thoracic aneurysm ; usumly left 

^"JecuS^ntl^ngTafnerve^ on right rarely in pleural adhesions. 

5. NEURITIS.— Diphtheria ; rarely m alcohol, influenza, arsenic. 
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paralysis or 
enter larynx 


Lesions of the Vagus Nerve, continued. 

Total Unilateral Paralysis. — ^Principal results: (i) Paralysis of 
palate ; shown on movement only ; may be partial anaesthesia 
of palate and pharynx. (2) Paralysis of pharyngeal muscles 
symptoms slight. (3) Vocal cords in ‘cadaveric position’; voic^ 
nasal or hoarse, cough weak and harsh. 

Pharyngeal Branches. — 

BILATERAL PARALYSIS, usually from bulbar 
diphtheria. Difficulty in swallowing ; food may 
or nares (if palate paralysed). 

SPASM OF PHARYNX. — In hydrophobia. Functional in hysteria 
and pseudo-hydrophobia. 

Laryngeal Branches (see also Thoracic Aneurysm, p. 848). — 

PARALYSIS usually partial : abductors affected before adductors. 
Larynx must be examined when involvement possible, as sym- 
ptoms are absent in early stages. 

1 . Bilateral Abductor Paralysis (posterior crico-arvtenoid 

muscles). — 

Cause.— (a) Lesions in nuclei— bulbar paralysis, tabes. 

Pressure on both vagi or recurrent laryngeals. 
Rarely in laryngeal catarrh, hysteria. ' . 

J'^spiratory stridor, expiration normal^ 
(6) Votcc unaffected, coughing normal ; (c) Dyspncea-- \ 
often dangerous, tracheotomy may be necessary. ! 

On Exannnahon of Larynx.— 'VoctA cords alinost in 
position of phonation, no movement on inspiration. 
Adductors involved later. ^ 

2. Unilateral Abductor Paralysis 

stenosis, tumours. 

^■^dy^pnma~ generally hoarse or altered; no 

'’"mfJcS'Z taSSiio”'’ -> 

"‘“■“ytooW and ary- 

Cause . — Hysteria. 

stridor or dyspnoea. 

^gaimnahon.— Cords do not approximate on phona- 
°ccum^fn^?® LARYNX._In children, adductor, 

Food ma/onto?larJS)?™^'~”'’ Pa'a>y“». diphtheria. V 


SPASM 

spasm 


-Do not produce 
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IX. ELEVENTH OR SPINAL ACCESSORY NERVE. 

Anatomy. — Consists of two portions: (i) Accessory portion: Nuclei 
in medulla, continuous with vagal nuclei. Rejoins vagus and 
V, supplies muscles of larynx and pharynx. (2) Spinal portion : 
f From anterior horns of first to fifth cervical segments. Fibres 
, pass up through foramen magnum. Supplies sternomastoid and 
1 trapezius muscles. Nerve leaves skull through jugular foramen. 

Site and Cause of Lesions. — 

NUCLEI. — In bulbar paralysis. Spinal portion in progressive 
muscular atrophy. Occasionally in syringomyelia. 

AT BASE OF BRAIN.— Caries of vertebraj, tumours, meningitis. 

PERIPHERAL NERVE.— Wounds, cendcal caries, etc. 

Paralysis of Sternomastoid (unilateral). — Rotation of head to 
other side impaired. No deformitj-. Muscle wastes. 

Paralysis of Trapezius.— Upper portion suffers most: deficient 
movement of scapula, on deep breath or shrugging shoulder. If 
middle portion weakened : shoulder drops, power of lifting arm 
impaired. Paresis of lower portion resembles serratus magnus 
paralysis : angle of scapula rotated inwards by rhomboids and 
levator anguli scapute. (Trapezius is also supplied by third and 
. fourth cervical nerves.) 

bilateral Paralysis.— If trapezii affected, head falls forward, as 
in progressive muscular atrophy. If stemomastoids affected, 

* head falls back. 

Spasm of Sternomastoid and Trapezius [Torticollis). — Sec 
Spasmodic Torticollis, p. 1077. 

X. TWELFTH OR HYPOGLOSSAL NERVE. 

Motor nerve of the tongue. Nucleus in medulla, in floor of fourth 
ventricle. ' 

Site and Cause of Lesions. — 

I SUPRANUCLEAR AND CORTICAL.— Common in />enitpiegta. 
-» NUCLEAR. — Bulbar paralysis, tabes ; rarely in s3rnngomyelia, 
disseminated sclerosis. Usually bilateral. „„„„ 

a INFRANUCLEAR. — Usually unilateral. Syphilis, tumours, 
meningitis, fractures, and injurj^ from operations in neck. 

' NSSRlSSs!-Usually bilateral: tongue immobile 
2. NUCLEAR LkbUJ Orbicularis ons, supplied 

running in i»ve.th nem-n, nsnnlly 
paralysed in nuclear lesions. 
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Lesions of the Hypoglossal Nerve — Symptoms, coniimied. 

3. SUPRANUCLEAR LESIONS. — ^Wasting slight. Also hemi- 

plegia. 1 

4. LESIONS IN MEDULLA. — Pyramidal tract usually involvie^ 

whence 'crossed paralysis', viz., limbs on one side, and tongk'ie 
on other ; on protrusion, tongue deviates towards sound liinlhi. 


CHAPTER CLXX. 

DISEASES OP THE CEREBRUM. 

I. APHASIA. 

of speciul specch ccufrcs in the . 
o/. ^ssociation fibres deep to those centres, and 

of i«o<or cortical centres and path connecting 
them with the muscles of articulation. ^ col ij, 

*'°*on° -Speech i.s necessarily dependent 

Nui^JoJ.! physiological, and intellectual, 

mid h^ve evolved from different asn^^ts/.' 

f n j ° produced prolonged controversies. The view'-^^^^l' 
followed are those of the 'diagrammatists'. Over n^Sy vW 
they have answered the purposes and tests of the cliniman uvli 

to TtT/' f“ J'," ®”‘ mLf eSi 

manifestlv imnprfprt centres, and the theory is 

iSkct ^Ld well-known factors of 

invariahiv an f considered aphasia to bo 

specialized for In^irn ® I’^fcllect due to lesions of a region 
fhn an!r 1 ^ ^nguage in general, the 'zone of Wernicke’ in 

Sst and Iecond®?efe'"‘'' 7 “^^ Posterior ends of the 

has studierShtsia from ^^‘^ently 

and regards it as an ini-arf ® o^sp^t of disturbance of intellect, 
bein?S?ded as ontT“®® expression of thought, speech 
compartments of ‘“divisible into the Wertight 

aphasias. As there is obviousirffith tntll diagraminatic 

no satisfactory explanation of opposing views, 

have been fi^d together “Ph^sia can be expected until they 


convolution. " Ceni^e* for^rntmo tempor.-{ll 

ability to understnnri -m "?e"^°ry of sounds of words, i.el 

2. MOTOR SPEECH ' 

CENTRE (Sk— In ffLOSSO-KIN.ESTHETI(^ 

tion, and thus close to motor ’ ^hird left frontal convolu- 

Centre tor ptod„Ste„Tio“ to" ‘“"S"'’ 
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3. VISUAL SPEECH CENTRE (V). — ^In angular and supramar- 

ginal gyri. Centre for meaning of ^vritten words, i.e., reading. 

4. WRITING CENTRE. OR CHEIRO-KIN.aESTHETIC CENTRE 

(W). — In second left frontal convolution, and thus close to 
motor cortical centre for hand. 

(The centres may be briefly referred to by the letters placed against 
them.) 

These centres fall into two groups : (i) Motor speech centres, S and 
W, concerned in performance of speech, spoken or written ; (ii) 
Sensory speech centres, A and V, concerned in the reception and 
memory of speech. The former are close to the motor area, 
and hemiplegia is common in their lesions. The latter are close 
to the optic radiations, and sight may be affected. 

The centres and their usual connecting tracts may be represented 
thus : — 

Motor area for hand 


„ „ lips, tongue, larynx 

'ADDITIVES’ AND 'VISUALS’. — ^In most persons the memory of 
words depends mainly on auditory afferent impulses and is stored 
'■ in the auditory speech centre. In the rarer ' visual’, the memory 
depends mainly on visual afferent impulses and is stored in the 
visual speech centre. 

Types of Aphasia. — Depending on site of lesion, aphasia may be : 

I MOTOR APHASIA.— Lesions of speech and ivriting centres. 

2. SENSORY APHASIA.— Lesions of auditory and visual centres : 

word-deafness and word-blindness. 

3. ANARTHRIA, APHEMIA, ETC.— Lesions of the motor tract 

to the muscles concerned in articulation. 


<W> ^ -<g> Eye 




t II I 


Ear 


-‘Retained, but some deficiency 


1. nZOTOB APHASIA. 

Characterized by loss of voluntary speech. Lesion in Broca’s area. 

Complete Motor Aphasia. — 

VOLUNTARY SPEECH.— Lost. 

UNDERSTANDING OF SPEECH.- 

AGRAPHIA. — ^Usually present : from proximity of writing centre 

'It^URRING UTTERANCES’.— Though speechless, is not word- 
less (Hughlings Jackson) ; may repeat a few inappropriate sen- 
tences ; ascribed to centre in opposite hemisphere. 

AT FXTA floss of reading). — Usual in some degree. _ 

All degrees occur to slight deficiencies, patient making mistakes m 
speech and recognizing the errors. 


MED 
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Motor Aphasia — ^Agraphia, continued. 

rarely (if ever) localized, and paralysis of hand also exists from 
lesion of motor cortex. May be able to wite from dictation. 

Hemiplegia. — ^Usually present in motor aphasia, lesion includingA 
Rolandic area. 


2. SENSORY APHASIA. 

Defects in spoken or written speech due to lesions of the auditory and 
visual centres — causing defects in auditory or visual word-memoiy — 
or to lesions which destroy the afferent paths of auditory or visual 
speech stimuli. Lesions, then, may be ; (i) In the centres (A or V) ; 
(2) Subcortical, involving the afferent paths to these centres, and the 
paths connecting the two hemispheres. The common defects are 
word-deafness and word-blindness. 


Word-deafness or Auditory Aphasia. — Lesion of auditory speech 
centre may be complete or partial. 

COMPLETE LESION OF CENTRE.— Disturbance of all forms of 
speech. 

Symptoms. — 

1 . Complete word-deafness : sounds convey no meaning, 

2. Speech is a mere jargon of words. Reading and writing 

also lost. ‘■""'S 

3. Intellect disturbed. 

In rare marked 'visuals', some voluntary speech may be 
performed by a direct path V S, the visual centre retain- 
ing the speech memories, and reading and writing may be 
to some extent retained. The prognosis in 'visuals’ is 
thus better than in 'auditives'. 

PARTIAL LESIONS OF CENTRE. — More frequent. All grades 
of severity occur, e.g. : — 

1. Auditory word-memories can be revived by stimuli arriving 

at centre ; thus patient understands speech and can read, 
while voluntary speech is very slight. 

2. Paraphasia. In slighter degrees, voluntary speech present, 

but uses wrong words and is unaware of error. Under- 
stands, reads, and writes at dictation. 

Amnesia verbalis (Bastian) is forgetfulness of words. An object 
may be described, e.g., ‘something to "write with’ for ‘pen’. 
PURE WORD-DEAFNESS OR AUDITORY APHASIA.—^ sub- 
cortical lesion may leave centre intact but isolated from afferent 
impulses. Extremely rare. 

Symptoms. — 

1. Centre and efferent paths intact. Therefore : (i) Talks 

correctly (A intact) ; (ii) Reads aloud and can under- 
stand writing (V-^A->S intact). 

2. Afferent paths interrupted. Therefore : (i) Does not under- 

stand speech ; (ii) Cannot repeat w'ords or wite from 
dictation. 

Word-bUndness or Visual Aphasia.— Lesion in angular gyrus. 
May affect centre or subcortical paths. 
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LESION OF VISUAL CENTRE.— 

Symptoms. — 

I . Unable to read ; may recognize familiar portraits. 

■2. Understands speech. 

3. Voluntary speech little affected. 

4. Agraphia present, and unable to copy. Writing some- 

• times present in educated strong ‘auditives’, by direct 

A-»-W patli, usually \vith ‘paragraphia’, i.e., writes 

WTong words ; cannot read what he has written. 

PURE WORD-BLINDNESS OR VISUAL APHASIA. — ^ 
subcortical lesion may leave centre intact but isolated from 
afferent impulses. Very rare. 

Symptoms. — 

1. Centre and efferent paths intact. Therefore : (i) Under- 

stands speech ; (li) Voluntary speech normal ; (iii) 

Writes, but is unable to read what is written. 

2. Afferent paths interrupted. Therefore unable to read. 

3. Right homonymous hemianopia (or rarely hemichroma- 

topia) present from injury to optic radiations. 

Word-deafness and Word-blindness. — May be combined in lesions 
affecting both centres. If complete, unable to understand, read, 
write, or speak. More commonly partial, with some degree of 
voluntary speech and communication by signs. 


3. ANARTHBZA. 

i Disorders of articulation resulting from lesions of paths conducting 
' impulses from motor centres to muscles of tongue, lips, and larynx. 
Lesions may occur at various sites : — 


1. Supranuclear Lesions. — 

BILATERAL LESIONS OF INTERNAL CAPSULE.— ‘ Pseurfo- 
bulbar paralysis’. Associated with double hemiplegia. The two 
lesions are usually not simultaneous. Affection of articulation 
permanent and may be complete. 

BILATERAL LESIONS OF MOTOR CORTEX.— Less commonly. 

SINGLE LESION OF MID-BRAIN AFFECTING BOTH 


TRACTS.— Rarely. 

All these are lesions of upper motor neuron type : tongue firm 
and not wasted. 

Transient and incomplete forms occur in unilateral lesions. 

2. Lesions of Nuclei and Lower Motor Neuron.— Especially 
bulbar paralysis. Tongue wasted. 

Disturbances of Co-ordination or ataxia of muscles of articula- 
. tion may occur, e.g., in disseminated sclerosis, Friedreich s ataxia. 


INVESTIGATION OP APHASIA. 

Note . — In hemiplegia, hemianopia, etc., ascertain if patient is right- 
.^anded. 

Series of Questions to Ascertain Lesion (based on plan of Beevor) . 

1. Can he speak voluntarily and intelligently ? (S)- Motor aphasia. 

2. Can he understand what is said ? (A). Word-deafness. 
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Investigation of Aphasia, continued. 

3. Can he understand witing ? (V). Word-blindness. 

4. Can he write spontaneously ? (W). Test for agraphia often 

difficult owing to paralysis of hand. 

5. Can he repeat words? (A->-S). 

6. Can he copy from print ? (V W). 

7. Can he pick out objects named ? (A -> V). 

8. Can he write from dictation ? (A V W). 

g. Can he name objects seen, and read aloud ? (V A S). 

PROGNOSIS AND TREATMENT OF APHASIA 

Depends on age of patient and severity of lesion. In the young, 
recovery may occur, possibly from development of opposite hemi- 
sphere. Re-education needs patience. In adults, improvement less 
common. 


II. APRAXIA. AGNOSIA. 

A disorder of cerebral functions characterized by inability to perform 
certain familiar purposive movements, but with absence of motor or 
sensory paralysis and any general defect of intelligence. The deficiency 
may be of motor or sensory origin, constituting respectively apraxia 
and agnosia. 

Apraxia,— Inability to perform a movement corresponding to a 
correct mental idea, i.e., subject knows what he wants to do, but 
IS unable to do it. Thus motor aphasia is verbal apraxia. 

Example. V^en given a match, recognizes it as such but unable 
to strike it. May be bilateral or unilateral (movements 
correctly performed by one hand). Skilled and complex 
movements most affected. 

of tfie three frontal convolutions ; f 
third (Broca s area) produces motor aphasia, i.e., verbal apraxia 
the hrst and second arc probably similar centres for co-ordinating 
imb movements. Also lesions of anterior portion of corpus 
callosum (connecting the hemispheres). 

^ right-handed subjects) may 

hemisphere and produce uni- 
lateral left-handed apraxia. 

meaning of a sensory stimulus, 
various forms of stimuli. Thus sensory 



agnosia. - - , 

^*^may caiT^Va per'*^" ^ match, does not recognize it as such, 

of posterior portion of the external surface'' 
by otherTfe"' «ie occipital cortex. Complicated 

<rcn.°"S pSSytof- “ ““““ 4»cially 




THE CEREBRUM 


1013 


III. INTRACRANIAL TUMOURS. 

Pathology. — (i) Infective granulomata ; (2) Tumours; {3) Cysts. 

1. INFECTIVE GRANULOMATA.— 

lonnucLE. — Commonest tumour in childhood, uncommon over 
20 years. Special sites : Cerebellum, pons. Sice : Up to golf 
ball, often multiple ; on section cheesy ; may be softening. 

' Tuberculosis of bones and glands common ; may be terminal 

tuberculous meningitis. 

Syphilom.v, Gumma. — Common in .adults, rarely in congenital 
syplnlis. Special sites : Cortex, pons ; is rare in cerebellum. 
Oiigiit: Superficial, from meninges, or arteries. Rarely 
large, may be multiple ; may shrink and become encapsuled. 
Some gummatous meningitis common at base. 

2. TUMOURS.— 

Glioma. — Commonest tumour in adults ; often chronic. Special 
sites : Cerebral cortex, also cerebellum, pons, etc. Con- 
sistency varies from firm to soft and vascular, with frequent 
hrcmorrhage. Appearance resembles brain tissue, and tends 
to infiltrate and not displace substance, hence margin 
indefinite, and capsule rare. May be a diffuse gliosis in 
tissues outside the definite tumour. 

Histology. — Oiigiu usually from neuroglia, occasionally from 
ependvma. Cells : Varj* in different tumours from em- 
br>'on!c cells to neuroglial spider cells and to ganglion cells. 

Endotiiklioma. — Special sites : Cerebellopontine angle, also 
sagittal sinus. Verj' chronic ; encapsuled ; produce pressure 
effects. Most operable of tumours 

NnunoMA. — On cranial nerves, especially nerv-us acusticus. (Von 
Recklinghausen's neurofibromatosis may also be intracranial.) 

Sakcoma of Brain Substance. — Rapid growth. Not common. 

Carcinoma. — Primary rare ; secondarj’ not uncommon, 
especially to breast. Growth rapid. Special sites : Cortex, 
cerebellum, occasionally the choroid plexus. 

Other varieties include ; — Fibroma : from meninges. Osteoma : 
from falx cerebri, or growing inwards from cranium. 
Psammoma (‘brain-sand’) : pineal gland or choroid plexus. 
Cholesteatoma : has glistening appearance, never from brain 
substance, usually from middle ear in chronic suppuration, 
and perforates bone. Lipoma : from corpus callosum. 
Teratoma : usually pituitary gland. Also intracranial aneu- 
rysms (see p. 1036). 

3. CYSTS.— Include : Poiencephaly : cysts between brain and 

meninges, from haimorrhagc or maldcvelopment dating from 

birth. Degenerated tumours : especially in cerebellum. Hydatid 

A cysts. Cysticercus cellulosa:, often multiple ; produce varied 

J symptoms {see Cysticercus, p. 202). 

ktiology. — 

' SEX. — Males twice as common as females, not accounted for by 
syphilis. 

age.— T ubercle, under 20 years. Glioma, 20 to 45 years. Lancer, 
40 to 60 years. 
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Intracranial Tumours, continued. 

Symptoms. — Very variable. Two main groups : {A) General 

symptoms ; from increased intracranial pressure. {B) Localizing 
symptoms : from irritation and destruction of tissue. 

In localization, difficulties may arise from : (i) ‘Silent areas N 
(2) Increased intracranial pressure affecting nerves distant 
from tumour ; (3) Spreading oedema, meningitis ; (4) Distant 
areas of softening, from tumour compressing vessels. -I, 

A. GENERAL SYMPTOMS. — ^Especially headache, vomiting, and 

optic neuritis. 

Headache. — Usually severe and constant, with greater 
paroxysms. Situation may correspond to tumour, but is 
not definitely localizing. 

Vomiting. — Often early, and persistent ; especially in 
cerebellar and pontine tumours. No nausea, abdominal 
pain, or relation to food. 

Optic Neuritis {^choked disc’, papillitis). — ^Must be looked 
for, as vision is often normal until atrophy follows later. 

In tubercle least, in glioma most frequently. Absence does 
not negative tumour : present in about 80 per cent of all 
tumours. {See p. 987.) 

Vertigo. — Common ; especially with cerebellar tumours. 
Mental Changes. — Not uncommon in some degree, especially 
with tumours of frontal lobes : unusual actions, stupor, 
mental dullness ; or psychical changes, becoming emotional 1, 
or hysterical. Mama rare. ' 

Convulsions. — In tumours affecting cortex ; rarely elsewhere. ^ 
May be generalized, Jacksonian, or as in true epilepsy. 

Slow Pulse. ^ 

General nutrition only affected late. Polyuria, glycosuria, 
albuminuria occasionally. 

B. LOCALIZING SYMPTOMS. — {See also respective Cranial 

Nerves, when these are referred to.) 

Prefrontal Region. — Usually mental dullness and apathy, 
or emotional changes ; may be finally delusions, or demen- 
la. Exophthalmos may develop. Grainger Stewart adds 
m tremor of limbs on same side; 

fo) ouj^rficial abdominal reflexes diminished on opposite 
side. Extension occurs into motor or speech area. 

OTOR Area. Ascending frontal convolution. Irritation at 
iirst causes spasm of muscles ; destruction of tissue follows, 
r p^aralysis. (i) Spasm or convulsions {Jacksonian 

1 in group of muscles of area irritatedi 

others. Note : (a) ' Signal symptom ’, i.eA. 

tingling; (6) March oV; 

Subsequent (transient) paresis. (2) ParalysisX 
pr^rcsSve^ monoplegia, e.g., leg, and is permanent and\ 

Exact localization depends on arrangement of the centres/ 
c.g., lace in lower third, upper limb in middle third, 

ri.nf -'"to ypper third. On left side also speech 
centre in Broca s area, 3rd frontal convolution. 
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Subcorlical lesions. — Paralysis occurs first, spasms later 
as tumour reaches cortex. Sensory symptoms not 
uncommon, from proximity of tracte. 

Parietal Region. — Ascending parietal convolution. Impair- 
ment of sensation on opposite side of body; especially 
light touch, also of stereognosis. 

Extension of tumour may involve : (i) Motor area ; 
Jacksonian epilepsy commencing with local tingling. 
(2) Supramarginal and angular gyri ; word-blindness 
and mind-blindness (on left). (3) Temporal lobe: 
word-deafness. 

(In the ascending parietal region, sensation is prob- 
ably represented in local areas opposite to, and 
connected ivith, the corresponding motor areas.) 

Temporal Lobe. — Mostly consists of ‘ silent areas ’ producing 
no localizing symptoms. 

First temporal convolution. — ^W^ord-deafness (on left). 
With destruction, incomplete deafness of opposite ear ; 
may be various auditor}' sensations. 

Extension may involve the motor area. 

Uncinate gyrus. — Disagreeable subjective sensations of 
taste and smell. 'Uncinate Jits’: (a) Attacks of 
perversions of taste and smell ; (b) Jackson’s ‘dreamy 
state' of unreality, or of previous identical occurrence 
of present surroundings. 

Occipital Lobe. — May be latent. Disturbances of vision 
common : (i) Limitation of fields of vision, (i) for colours 
(usually earliest change), (ii) sight, e.g., homonymous 
hemianopia ; when cuneus affected, quadrantic hemian- 
opia occurs [see also Optic Nerve). Until examination, 
changes often unsuspected, owing to normal central vision. 
(2) Visual hallucinations, e g , coloured scotoma ; not 
common. 

Extension may involve : (i) Internal capsule : hemi- 
plegia, hemianssthesia, hemianopia. (2) Angular 
gyrus : word-blindness. (3) Cerebellum : ataxia on 
same side. 

Internal Capsule. — ^The closeness of the tracts in the genu 
and posterior limb results in widespread paralysis. Order 
of tracts (from before backwards) : (1) Genu : eye, head, 
tongue, mouth. (2) Posterior portion, anterior two-thirds : 
shoulder, elbow, wrist, fingers, thumb, trunk, hip, knee, 
ankle, toes. (3) Posterior portion, posterior third (retro- 
lenticular) : sensory fibres, and finally optic radiations. 
The motor tracts are most commonly affected, and of these 
the face least. The localizing symptoms are thus : hemi- 
plegia, hcmianecsthesia, hemianopia, without convulsions. 
Aphasia only occurs with bilateral affections (‘pseudo- 
bulbar paralysis'). . . 

Basal Ganglia. — Small tumours may cause no localizing 
symptoms. By extension, involve the internal capsule at 
different sites, causing paralyses. 
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Intracranial Tumours — Localizing Symptoms, contimted. 

Optic Thalamus. — Thalamic syndrome* (Roussy) : (i) Per- 
sistent hemianessthesia, especially to deep sensibility, but 
also to touch, pain, and temperature. (2) Slight transient 
hemiplegia without contractures. (3) Hemiataxia (slight) 
and astereognosis. {4) Severe, persistent, and paroxysmal 
pains on affected side. (5) Tremor, or choreic or athetotic 
movements, on affected side. 

Corpora Quadrigemina. — ( i) Disturbance of equilibrium, 
causing reeling gait. (2) Ocular symptoms : nystagmus, 
loss of pupil reflexes. Crus usually involved, whence : 
(3) Zyd nerve paralysis, especially ptosis. (4) Crossed hemi- 
plegia. Anterior body is connected with visual tracts, and 
posterior body with auditory tracts ; if latter affected, 
hearing diminished, especially on opposite side. 

Crus. — 'Crossed paralysis'", (i) 3rd nerve on same side. 
{2) Herniplegia on opposite side. May also be hemianaes- 
thesia, if fillet affected ; lesions of 4th and 6th nerves. 

{Tegmentum. — If the nucleus ruber, and the connecting 
superior cerebellar peduncle (the cerebello-rubral 
system), be affected, a syndrome occurs : (i) Coarse 
tremor ; ^ (2) Loss of emotional movements of face ; 
(3) Ataxia. (Gordon Holmes.)] 

Pons.— ^ubercle and glioma are not uncommon ; glioma 
may become large without causing localizing symptoms, by 
surrounding, without destroying, nerve fibres. Optic 
neuritis also unusual or late. Symptoms very variable. 

Crossed paralysis' usual, many variations: (i) 6th and 
Jth nerves and pyramidal tract-, whence (a) facial 
paralysis on side of tumour, (6) conjugate deviation of 
eyes to opposite side [see Sixth Cranial Nerve), 
(c) Hemiplegia of limbs on opposite side. {2) 5th nerve 
and pyramidal tract ; whence (a) anaesthesia of face on 
same side, (6) complete hemiplegia on opposite side. (3) 
In addition to last, the fillet may be affected, whence 
anaisthesia of limbs on opposite side to face, i.e., crossed 
sensory paralysis (the motor tracts may escape). , 

^^so involve 6th nerve 
below Its nucleus, affecting the rectus externus 
only, not causing conjugate deviation. 

Bilateral symptoms, 
^0("l?»nations of above paralyses. Also 
anarthna (2 Involvement of cranial nerves, e.g.. 
Involvement of medulla (dys- 
pnagia). (4) Involvement of middle cerebellar pedun- 
cles (ahyda). (5) Distension of ventricles 

‘ ncrws"' 7 th""l‘nf 7 • (’'J Cranial 

9th, loth, nth, and rare ly 12th. Difficulty in 

•Investigated bv Head and Gordon Holmes. Cromim, LecluresT^gTi. 
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r.if ji.Tralysts) 

• ;> n: sr.U.:. :i !uiv,-.i, s’ (1) .Witr ilaifiir'ss 

' of tumout tinnitus. ,\lso 5tli m-rve (j) 
of binb' on opposite side. (3) Plantar reflex 
i.| Veitiito: sens.ition of tplatni/; 
! • it .’ id'- of b ,:nii (ijppo,ite III cerebellar tumour.s)’ 
/»' ' i-if '-.it ^ note, t ro -ed paralv.sis, conjugate 

»ii .I'tio;;. •.•i-'.iy I li.itii-es, iiuleliiiite \erligo. 

/r: /lie, m • 1 st- rj :/.ull, f-f-inior Jos.'nt, note: 

<!• sfiK !i .< omplete. p.iiii 111 stli nerve more marked, 
f ; •> mp'.oms Later Often very difticnit. 

/»! /i' ,»!i:r'.:i> .ii-f.fe. lUr.inv's tests, eg. symptoms 
in. Il 1 < ! by injistion of hot voter into external 
■iiidilo;', tii'.itii- ; .il-o otlur tests 
fi-'torj., t.i jsi'.,, 1 j!(ist IJ\si- or Si:ri I. - I'suallj- sarcoma. 
Mav p'lfi.f. te liiln n.i oj>li:irvn:;e.il c.ivity or orbit. .Sym- 
/ .''•11; 111 111'.! V bv tdinpres-ion cif craiit.ii nerves; general 

'ymptoni- ii:!<-:i l,'l'- i-ji'Di mitpiior fo^sa : nerves of eye 
t-".!. blitnltn . ,tnd ocul.ir ji.ir.dysis. m.iy be protrusion 
<»f (V'b.dl (orbit inv.id'dj, anosmia, mental changes 
(front. d I'll.i 1. Msiiilr /lotn ; especially .stli nerve (pain, 
iiiifMiri il • i-n'.ifion, intl.imination of eye, v-a.sting of 
tn:i"i!it) ; by eMeii.>ion of tumour, 7tli, Sth, and ocular 
ii'Tse , mil mate gyrus. J’tulrsspr /o<:st : : 5tli, Otli, 7th, and 
. .-'tli nerve'. J.it'r pons anil cerebellum. 

J’lTfn.M'V Cii Srr p, <ioS. 

('nirnt I i.rri. -.'•Vr j>. tojy. 

DirUjnonlii. — miiine are: (i) Is a tumour present? 

(-•) Where I, It situ. it, d ? {3) What is its character ? 
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Intracranial Tumours — Diagnosis, continued. 

1. PRESENCE OF TUMOUR. — ^Mainly decided by general sym- 

ptoms, headache, vomiting, and optic neuritis. Difficulties, 
from : — jf 

i. Nephritis, Uremia, and Spreading CEdema of Brain.^- 

Similar syndrome occurs and retinitis may be absents 
Albuminuria and casts present. Albuminuria may b» 
scanty (chronic interstitial nephritis), but if so and abovo 
symptoms present, arteriosclerosis is always advanced.' 

ii. Intracranial Abscess. — Note : primary focus, pyrexia, 

signs of sepsis, leucocytosis. Choked disc very rare. 

iii. Hysteria. — Early tumours may simulate hysteria. 

iv. Dementia Paralytica. — Occasional confusion wth 

tumours of frontal lobe. 

Also occasionally : lead encephalopathy, cerebral vascular 
lesions, local meningitis, hydrocephalus. In hypermetropia. 
headache, vomiting, and congestion of discs may occur. 

2. SITUATION OF TUMOUR. — See Localizing Symptoms. 

3. CHARACTER OF TUMOUR. — (Wassermann reaction at earliest 

moment.) Tubercle : especially in children and in cerebellum. 
Syphiloma : usually on cortex, hence convulsions. Decision 
usually impossible. 

Radiography. — Can give information on: — 

1. ABNORMALITIES OF BONES. — («) Rise of intracranial pres- 

sure may cause general 'convolutional thinning' of skull with 
‘beaten silver' appearance (normal in children) ; (6) Local 

erosions — e.g., clinoids — from local tumour or rise of pressure. 

2. CALCIFICATION OF TUMOUR. — E.g., cysts of Rathke's pouch. 

3. ALTERATION IN POSITION OF PINEAL GLAND. 
VENTRICULOGRAPHY, injection of air into ventricles, also 

employed. 

Course and Prognosis, — Symptoms slowly progress. Paralyses 
occurring are permanent. Duration of life from onset of symptoms 
rarely exceeds two years. 

SYPHILOMA. — Onlj' curable tumour. 
glioma. Rarely, duration ten or more years. 

TUBERCLE. — Rarely, may become quiescent. 

PROGNOSIS BAD. — With rapid optic neuritis, persistent vomit- 
ing or convulsions, definite mental symptoms. 

DEATH. Occurs: (i) From coma; (2) From exhaustion, head- 
j ' 11^”^ vomiting ; (3) Suddenly, tumours usually affecting 
medulla. Occasionally from meningitis, generalized tubercu-i 
losis, sccondarj' growths, hremorrhage, etc. ^ 

Treatment. — 1 

.' 1 . ^lEDICAL. In syphiloma, antisyphilitic treatment (trephininei 
previous to treatment must be considered). General medicay 
treatment palliative in other forms. Headache : ice-bag.s, 
pncnacctin ; but if severe, needs morphia. Convulsions : 
bromides of little use. 
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li, SrKGlCAl.. -fon-'iiliT imimtli.itcly on dinKHosis. Objects: (i) 
Kcmnv.il of tntnonr, i ■.pi-ci.-iUy cndotlicHoma ; (2) Decompression 
to louir pio-'MiH' :ind save M:;ht. 

n VriiKTONIC SOI.f'riflNS. — Reduce intracranial pressure. Use- 
ful for : (t) Relief of lie.idache ; (2) May restore consciousne.ss in 
cnin.i : (3I To dry br.un for operation. 

Mi’.Tiioi)'. (!) /effiiiruoiis tnjections : XaCl 30 per cent or 
pliieo e 3.1 per * ent ; inject 30 cc. at 3 c c. per minute. (2) 
<>».>/: me: snljili 30 to (>o j:r repeatedly (slow action). 
(3I UfcltJ- inai; >vdph 2S per cc'nt . inject 200 c.c. 

Intake of llitnl mu'-t b- restricted. 


IV. ABSCESS OF THE BRAIN. 

Etlolo(;'y.'--I’rol'.al'ly alv..ays second.arj*. 

TR.M'MV. Not iiiu-ojuinon .Me. ess usually at site of injiirj-. 
KXTKNSR'N <>1' 1-fX Al. INl-l,\MM.\TION Commonest ca 

• .s •• «•* t . . ... ... t* *.% !««• /**1 


I I 

IS' I e; e i li I .’liiii’. 1 . frcCJIILIlt. 

monlv : (t) J'r. iiti! nr.i rt.'ivirer;. stnusrf Stie: frontal 

lol>e. (.5I Sypliiliti'' and tuberi uloiis canes of bone. (5) Facial 
erysiie las, I arl'iin- !e etc (rare) 

DltsTAN'I .‘'r.l’>l> rni! .tial r.ause (1) Pulmonary sepsis, eg, 
bronrbifct.i pnlmoiiary .-ib -<*s (:) Pya-mia 

< nil'v .irditi' Small multiple abscesses may occur (3) Influenza, 
entenr fever; r.relv R.mlvin- empyema, sepsis of liver or 
bone . >’i.V -•/ ■>’ ■ dep-ii.ls on oniiin : (i) f rmporal lobe most 

rommoii, • •jv-d dly 3rd » onvoliition , (2) Cerebellum. 

Morbid An.itoiny.-~U' ually single. c\cept in general pyxmia. Si:c : 

l.m.l.'.li M,r,<„,n<l,ng .-demn, 

CllRf'NK' .\HSCRSS often definite i.ijisulc Contains green pus 
with'ofieir.ive odour (probibly aii.ierobic organisms). 
HACTRRmi.OGY. V.irioiis microiocLi and bacilli. .la> 
sterile. I’alli of iiifutu.n not alway.s recognizable. 

Symptomn.—Vary greatly Uiro^jS, 

of pntnarv <li' f*. .in*I <u 3JU uiscu , s » 

sTtokiTy’;,.- ‘i! 'r,;f 

ventricles. inmniir' (J) Cicncral; (B) 

Symptoms resemble raiu.lly-jfrowiiig tumour . t- 1 
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Abscess of the Brain — Symptoms, continued. 


A. GENERAL SYMPTOMS. — Less marked than in tumours. 

Headache. — Rarely absent. 

Optic Neuritis. — Less frequent and marked than in tumour.^ 

Vomiting and Vertigo. — ^Mainly in cerebellar abscess. 

Mental Change usual. Drowsiness and apathy. Later, 
stupor and coma. 

Pulse. — Often slow. In terminal stage, rapid or irregular. ‘ 

Temperature. — In latent and uncomplicated forms, is 
usually normal' or subnormal. Rises in terminal stage ; 
high with sinus thrombosis or rupture into ventricles. 

Respiration often slow, especially in cerebellar abscess. 

Anorexia, furred tongue, and some septic absorption not 
uncommon. 

Leucocytosis. — Often marked, but not invariable. 

In ‘acute’ forms, signs of sepsis and meningeal irritation 
more definite ; pyrexia, irritability or delirium, rigors. 

B. LOCALIZING SYMPTOMS [see Intracranial Tumours for 

details). — Accurate localization usually not possible. Of 
special sites : — 

Temporosphenoidal Abscess. — ^May be : (i) Deafness on 
opposite side. (2) Taste and smell affected,, rarely. 

(3) Incomplete word-deafness (if on left). (4) Superficial, 
abdominal reflexes lost on opposite side. Pressure effects 
when growing : (a) downwards, 3rd and 6th nerve ; (6) in- 
wards, internal capsule ; (c) angular gyrus, word-blindness, 
hemianopia ; [d) sensory and motor cortex. 

Cerebellar Abscess. — General symptoms marked ; nystag- 
mus to side of lesion. Lies on opposite side, with eyes 
also away from lesion. Ataxia and paresis on side of 
lesion. Reeling gait. 


Diagnosis. General considerations suggesting abscess : (i) Symptoms 
of tumour with pyrexia] (2) Cessation of discharge in chronic 
otitis media ; (3) Suggestive S3miptoms follovdng injury, or in 
presence of other etiological factors. In doubtful cases these 
etiological factors must be sought for to ascertain presence at 
the time or their history in the past. ■ 

.ECIAL diagnosis from : (i) Mastoiditis. Drowsiness and 
optic neiintis suggest abscess. (2) Meningitis. Usually definite 
photophobia, and, may be, convulsions. 
Cerebrospinal fluid under pressure ; may contain pus-cells and 

meningitis may follow otitis media and 
abscess.) (3) Sinus thrombosis. Usually abrupt onset, 
noci ^®^P?rature rapid pulse, rigors, with swelling and tender- 
l,\ Aguiar vein. May coexist with abscess. 

A ■, ^^^ogress more gradual ; optic neuritis , 

of ^ibsccss^^" marked ; no leucocytosis ; no etiological factors 


at earliest moment. Subse- 

S'xh'iM^S ^ Meningitis and encephalitis. (2) 

L.Nhaustion, especially in late operations. {3) Sinus thrombosis 
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an*l RriuT.nl •-fjitic.Tmi.T. 
insuflicii'ntly <lraiiu<i. ((») 
condition':. In atisenrc of 


(.1) Multiple abscesses. (5) Abscess 
1 ulnionarv disease and other causal 
operation, invariably fatal. 


t V. CEREBRAXi PALSIES OP CHILDREN. 

' t haracterirt-d by par.dysis of upper motor neuron type with certain 
1 acccssorv symptom-, tau-e may arise at, after, or (probably) before 
birth. Main type- are lumipleRia and diplegia. 


1. INFANTILE HEMIPLEGIA. 

Etiolo^.— Oii-ct from birth or under a years. Rare over 5 years. 

Causes, (j) at httll:, especially from forceps: meningeal 

ba-morrliaue, or other injury to cortex, (a) Acute polto-enccphal- 
i 7 is : cerebr.il e.mivaleiit of ariite imliomychtis. (3) I I.-cmorrhage, 
throiniKi-is, and embolism as in adults ' Rare, and usually in the 
older children Hie: dim; rninmonly from veins, c g., pertussis, 
severe eonvut-ions. 

Morbid Anatomy. — Gro— ch.anqcs, examined long after onset, 
are; (i) Ahephy awl of laatu Usual form, c-specially 

from acute encephalitis. Area, from small portion to entire 
hemisphere. Meniners adherent, brain substance bard. (2) Por- 
tneepkaly, via , r.y.sts on surface with deficiency of brain tissue, 
may communicate with ventricles Origin may be (o) haimorrliage 
at iiirtli, [h) possibly defective development 

Symptoms. — 

ONSET IN ACUTE E.NTEI'llALriTS.-Sudden. Age usually 
2 to 5 yc.ars. Symjitoms ; (i) Pytexta ; (2) Loss of consciousness — 
few hours to ilays ; (3I Convulswns. local or general — occasionally 
absent. 

HE.MIPI.EGI.A. — Noticed on return of consciousness; may be 
partial at first and extend with recurring convulsions ; commoner 
on right side. 

KESinUAI. SY.MIMOMS (for .all forms).— 

1. P.\n,\i.v.sis. — .May recover almost completely, especially 

face and leg more rajiidly than .arm. 'Residual paralysis' 
common: (i) Hemiplegic gait; (li) Upper limb flexed at 
elliow and wrist, fingers flexed at metacarpophalangeal 
joint, and extended at others. Reflexes increased. Sensa- 
tion iiiichanged. Attest of development: affected limbs 
.smaller, face may be .a.symmetrical. 

2. Mr.XTAi. Dr.rr.cTs. — Comrnon. All grades from 'backwmd- 

ncss‘ to idiocy. Aphasta: not uncommon if onset when 
child can .sjieaU ; if earlier, may learn to use opposite 
hemi-sphere. • 

3. Invoi.ustaky MovKMr.XTS. — Common, (i) Post-heimplcgte 

choiea : vary from tremors to severe choreiform move- 
mcnt.s. (ii) Athetosis : .slow, involuntary, more or less 
rhythmical movements of extremities, usually of fingers, 
from position of supin.ation, extension, and abduction, to 
pronation, flexion, and adduction. 



Infantile Hemiplegia— Symptoms, continued. 

A Epilepsy —Common ; petit mat. Jacksonian, or general 
convulsions. Distribution extends with repetition. 

Prognosis.— Paralysis often improves to an 

features are : (i) Mental defects (influencing treatment) . { 2 ) Athe 
Sis (3) Epilepsy : tends to produce, or increase, mental defect. 

'^*FE^ILE stage.— Bed. Purge. Ice to head. Chloroform if 

IIE^IDUAL^*PARALYSIS. — Indications : to maintain nutrition 
of muscles and prevent contractures. Massage over long periods. 

CCWTRACTURES.— TrLtment by operation (tenotomies, etc.) 

EPILEPSY. — Bromides usually fail ; borax recommended. 
MENTAL DEFECTS. — Long and careful education necessary. 


2. CEREBRAL DIPLE&IA. 

{Little's Disease. Spastic Paralysis of Infants.) 

Etiology.— Practically always present from birth. Often first or 
difficult labours. 

Causes.— (I ) Injury at birth. Haemorrhage possibly from longitudinal 
sinus or veins. (2) Defective development of motor cortex and 
tracts. 


Morbid Anatomy.— Changes may be: (i) Atrophy and sclerosis; 
(2) Commonly porencephaly. 

Symptoms. — Often first noticed from delay in walking or sitting 
up. Convulsions may occur in infancy. 

I PARALYSIS AND RIGIDITY.— Legs more affected than arms ; 
spasm of adductor muscles of thighs, knees flexed, heels drawn 
up by calf muscles ; hence, when held up stands on toes and 
inner side of feet, or legs crossed ; may be ‘ scissors gait . 
Arms : deficiency often slight ; may be flexed joints. Face often 
escapes, or involuntary' grimaces occur. Reflexes increased ; 
plantar reflex extensor [N.B . — Normally so in infants). Sensa- 
tion normal. No ivasting. 

2. MENTAL DEFECTS. — All grades. (See Infantile Hemi- 


plegia.) 

3, INVOLUNTARY MOVEMENTS. — Various. Spastic move- 
ments when attempting to seize objects. Also ' post-hemiplegic ' 
chorea’ and ‘athetosis’ (sec Infantile Hemiplegia), may be 
bilateral and very extensive. 

EPILEPSY AND CONVULSIONS. 

Diagnosis. — ^Simple. May resemble syphilitic meningo-encephalitis. 
'Congenital Spastic Idiocy’. — Applied to type with dementia 
and slight rigidity. 

’Little’s Disease’. — ^Especially applied to paraplegia. 


Prognosis and Treatment . — See Infantile Hemiplegia. 
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CEREBELLAR PALSIES. 

Etiology.— Resembles that of cerebral palsies. 

Groups (IJ.\tten).— (i) Coii!;rjtilal cachcllar ataxia. From birth (cl. 
) CuRnnRAi- Diri-KCiA). (2) Anile ceiebeilar ataxia. Onset from 
j birth, or followmt; acute fevers or encephalitis. These forms 
tend to improve. (3) Progressive ccrebcll.-ir ataxia. 

VI. HYDROCEPHALUS. 

Properly, any accumulation of serous Hiiid within the cranium. 
(i») Hydrocephalus nxlniius, ihiid between cortex and skull. Occurs 
in atrophy of brain, old age. general wasting, h.-emorrhage, etc. Not 
further referred to here (h) Hydrocephalus ttitcinus. increase of fluid 
in the ventricles. 


Internal Hydrocephalus. — 

MOPhS Ol' PRODUCTION. Increase of fluid in the ventricles 
might occur from : — 

1. Kxcnssivi: Formation or Fiaud — (Evidence experimental 

only.) 

a. Great vein of Galen drains choroid plexuses. Vein 
may be blocked by thrombosis or pressure by sub- 
tentorial tumour. 

h. I'.ill in osmotic pressure of blood increases formation 
of fluid (and vice versa). 

2. OiiSTRUCTioN TO CiRcri.ATioN. — Usual cause. See below. 

3. PurncTivn Aiisort'TIon. — Might occur from thrombosis of 

intracranial .sinuses. Rare, and doubtful as sole cause. 
OBSTRUCTION TO CIRCULATION.— Fluid arises from choroid 
plexuses in lateral, 3rd, and .}th ventricles : probably a dialysate. 
Results vary according to site of obstruction : — 

1. Foramhn or Monro. — F luid passing from lateral to 3rd 

ventricle. 

Obstiuctiou. — Tumour of choroid (rare). 

Result. — Dilatation of aflectcd lateral ventricle. 

2. Syi.vian AQur.nucT. — Fluid passing from 3rd to 4th ven- 

triclc. 

Obsh uction. — Tumours of pons and medulla and in neigh- 
bourhood of mid-brain. 

Result. —DiUlaUon of both lateral and 3rd ventncles. 

3. Foramkn or MAor.NDin and Two Lateral Foramina of 

Luschka. — F luid passes into subarachnoid space, me 
cisterna magna (subtentorial) : (small amount into central 

canal of cord.) . 

Obstiuctiou. — (a) By meningeal adhesions from menin- 
gitis ; (b) Tumour pressing down medulla and cere- 
bellum into foramen magnum, ‘cerebellar pressure 


cone 

Rrsult.- 


-Dilatation of lateral, 3rd, and 4th ventricles. _ 

rt • » /•! Cm 


Note.— From cisterna magna, fluid passe.s into (i) Subarachnoid 
space of cord and is partlj' absorbed in theca spina i , ( ) 
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Internal Hydrocephalus — Obstruction to Circulation, continued. 

Through the chiasma tentorii in tentorium to cistema basalis 
(supratentorial) . 

4. Chiasma Tentorii. — 

Obstruction. — {a) Meningeal adhesions ; (6) Cerebr 

tumours or abscess. 

Result. — 'Communicating hydrocephalus’ — ^viz., dilate 
ventricle and increased spinal pressure as sho^vn b 
lumbar puncture. 

Note. — From cistema basalis, fluid spreads over brain. Is 
absorbed through arachnoid villi (Pacchionian bodies) into 
venous sinuses ; also escapes into sinuses along perivascular 
spaces surrounding arteries. 

SUMMARY OF CAUSES. — (i) Meningitis — S5rphilis or meningo- 
coccus ; (2) Tumours, especially in posterior cerebral fossa ; (3) 
Thrombosis — vein of Galen or cerebral venous sinuses. 

SYMPTOMS. — ^Variable. Headache, slow pulse, vomiting, papill- 
oedema or atrophy and blindness ; may be convulsions or pro- 
longed coma, spasticity of arms and legs. May resemble tumour. 
Head enlarges if skull bones not united. 

DIFFERENTIAL DIAGNOSIS OF SITE. — ^Methods include : ven- 
triculography, encephalography, pressure tests, and dye tests, v. 

TREATMENT. — ^No satisfactory operation. 

CONC^NITAL HYDROCEPHALUS. — May be present at birth and fJ 
ODStruct labour. Most commonly cranial enlargement commences ^ 
subsequently. Pathology unkno^vn : ventricular foramina not 
always obstructed ; sometimes congenital syphilis. Spina bifida 
may coexist. ^ ^ 

General Description. — Skull enormously enlarged, wilii face 
of normal size. Bones thin, sutures wide. Wormian bones 
numerous. Ventricles greatly distended, and brain substance 

Ependyma may be granular, but 
signs of inflammation rare ; also in choroid plexus. 

VMPTOMS. Convulsions, general spasticity, and increased 
reflexes common. Mental condition : various degrees of 
deficiency, rarely normal. ® 

Death usually within three or four years. 

AeirriT^ri +« Condition, occurs in children or adults, 

svmotoms serous effusion into ventricles ; 

tumour r-iiicTo from distension, resemble meningitis or, 
pZ^iure. unknown. Great improvement follows lumbaJ- 

^^*^se headache, head retraction, slo 

puise, op^c neuritis. May be afebrile 

may be'droSS''® tumour. Headache, optic neuritis, etc 
vulsions and several weeks’ duration. Con^' 

pROG^ i paralysis. 

recoveries from°iiil^ occur. Accounts for some apparent 
rcco% cries from intracranial tumour and meningitis. 


i 
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VII. AMAUROTIC FAMILY IDIOCY. 

(Tay-Sacks’ Disease.) 


disease of infants characterized clinically by progressive 

■'the failure, and by patliognomonic Ganges in 

icells ?f the P'^^^'oloSJcally by swelling of the cytoplasm If the 
icons ot the central nervous system. 

fir^d between 6 to 14 years, is at present uncon- 


Etiology.— Symptoms appear between 3rd and 6th month. Familial 
Jactor marked ; almost, if not entirely, confined to Hebrews. No 
present trauma at birth : consanguinity may be 

Morbid Anatomy. — Characteristic change in cells of nervous system : 
protoplasm greatly swollen and cellular network absent, cells 
presenting 'ballooned’ appearance, with nucleus pushed aside and 
destro5'cd ; dendrites swollen, but axon little affected. 
\\ idespread, and few cells escape in cortex, ganglia, or cord. No 
signs of inflammation ; neuroglial proliferation slight and 
seimndary. May be some atrophy and sclerosis of convolutions. 

Ganglion cells in retina similarly affected and cause of specific 
appearance at macula. 

Pathogenesis — An inborn error of lipoid metabolism. May be a 
localized manifestation of Niemann-Pick’s Disease [see Lipoidoses). 

Symptoms. — Infant appears normal at birth and until three to six 
months. 

INITIAL S\MP10jMS. — Weakness of neck and back muscles, 
unable to sit up, head falls forward. Vision defective. 

PROGRESS AND CHARACTERISTIC SYMPTOMS.— 

1. Idiocv develops. 

2. Paralysis becomes complete ; unable to move ; wasting 

extreme. 

3. Blindness becomes total. 

4. Pathognomonic Bilateral Retinal Change — A t macula 

an oval white area, larger than the optic disc, with a 
central 'cherry red spot' (fovea). Also optic atrophy. 

Spasticity may, or may not, develop, with increased reflexes, 
spasms and contractures, but never marked. No convulsions. 
No sensory changes. 

Occasionally : Slow lateral nystagmoid movements. Hyper- 
acusis. 

^Course. — Fatal at ij to 2 A- years. 

! Diagnosis. — By family history, progressive mental, motor, and visual 
changes, absence of convulsions, and by pathognomonic appear- 
ance of retina. 


Treatment. — Palliative. Weaning useless (Sachs). 


MED 


65 
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VIII. PROGRESSIVE LENTICULAR 
DEGENERATION. 

{Hepaio-lenticular Degeneration.) 

Recognized and described by Kinnier Wilson {Brain, 1904 and^ 

1912). j 

Morbid Anatomy. — ^Two main lesions; (i) Bilateral softening oil 
the lenticular nucleus, especially the putamen. (2) Cirrhosis of^- 
the liver : not identical -with ordinary types. 

Etiology. — Onset in youth. Familial, but not hereditary or congenital. 

Pathogenesis. — Unknown. Cirrhosis appears to be result of recur- 
rent attacks of acute hepatitis. 

Manifestations. — (i) Rhythmical tremors ; (2) Spasmodic contrac- 
tions and involuntary movements ; (3) Rigidity — commencing in 
face, extends until entire body helpless — difficulty in articulation 
and swallowing early ; (4) Emotional and often mental changes ; 
(5) Zone of corneal pigmentation (Kayser-Fleischer) ; (6) Emacia- 
tion. No nystagmus. No retinal and no sensory changes. 
Reflexes normal. Is entirely extrapyramidal. • 

CIRRHOSIS OF LIVER. — Usually no symptoms. Occasionally 
attacks of acute hepatitis. 

Course. Progressive. Fatal. Duration i a few years. No obviou*^'.'’ 
symptoms from the cirrhosis. 


IX. ACUTE DISSEMINATED ENCEPHALOMYELITIS. 

An inflammation of the brain and spinal cord characterized especially 
dwc^sey demyelination ; mainly in association with infectious 

groxips is unproved : clinical symptoms and 
pathological changes are in general agreement. 

^^°s^-^accinal (2) Infectious fevers: measles, 
mumps, small-pox. Also : chicken-pox, scarlet fever, diphtheria. 
pa«iir"^''^°'^“^' ^ Encephalitis periaxialis diffusa. {4) Idio- 

Disseminated sclerosis; 
paraplegia and loss of vision ; 
syphilis and syphilis treated with salvarsan (rarely). 
Encephalitis lethargica and polio-encephalitis resemble these but 
do not show demyelination. ' 

Symptoms.-Scc Post-vaccinal Encepha- j 


X. ENCEPHALITIS PERIAXIALIS DIFFUSA. 

{Schilder’s Disease.) 

So bSir” of -orvo iibros in Iho'' 

Etiology.-Childrcn and young adults. No factors known. 
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Morbid Anatomy of Brain, — 

MACROSCOPIC. — Shrunken. In white matter, grayish or reddish- 
brown hyaline areas, slightly translucent and sharply demarcated : 
either soft or hard. Occipital and temporal lobes most affected. 

Y Appears to extend foiAvards : often cerebellum involved. 

I MICROSCOPIC. — ^Myelin destroyed ; secondary degeneration of 

( axis cylinders. Infiltration with round cells. 

Symptoms. — 

ONSET OF SYMPTOMS. — Rapid : with malaise and headache ; no 
pyrexia. 

CEREBRAL BLINDNESS. — ^Early. Either : (a) Bilateral — total 
blindness ; or (6) Unilateral — homonymous hemianopia. Pupil 
ITCflCTCCS I10TIX1£L1« 

MENTAL IMPAIRMENT. — From dullness to dementia. 

EPILEPTIFORM AND JACKSONIAN CONVULSIONS.— All 
i^ypos. 

PROGRESSIVE SPASTIC PARALYSES.— Note : Cranial nerves 
rarely affected (except sixth). Papilloedema rare. Diplopia and 
nystagmus common. 

OTHER SYMPTOMS. — Speech defects. Giddiness. Deafness. 

CEREBROSPINAL FLUID.— Normal. 

Course. — ^Progressive with remissions. Duration: few months to 
V two or three years. 

Treatment. — Symptomatic. 

Diagnosis. — ^From cerebral tumour by scattered symptoms. Diffi- 
cult in rare cases with papilloedema and vomiting. Also from 
disseminated sclerosis. 


CHAPTER CLXXI. 

VASCULAR LESIONS OP THE BRAIN. 

I. CEREBRAL HSiEZORRHAGE. 

(Apoplexy.) 

■tiology (factors associated with degeneration of vessels). 

AGE. — Especially 40 to 60 years ; rarely under 40. 

SEX. — Males common (from predisposing factors). 
HEREDITY.— Familial tendency to vascular degeneration occurs. 

Also plethoric build. . , j 

PREDISPOSING FACTORS. — (i) Chronic interstitial nephritis ana 
causes of arterial degeneration and high blood-pressure, viz., alcoho , 
over-eating, syphilis, chronic muscular strain, gout, and ^ Ic^o- 
Cardiac hypertrophy common. Other occasional causM . (2) 

Infective endocarditis, with embolism and aneurysm. Rarey . 
(3) Acute specific fevers. (4) Temper^ high blood-pressure, 
e.g., whooping-cough paroxysms, parturition. (5) Anaemia, aiso . 
(6) Birth injuries. 
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Cerebral Haemorrhage — Etiology, continued. 
exciting causes. — ^M ay be none obvious, occurrence not 
uncommon during sleep. Events affecting circulation : e.g., \ 

emotion, muscular strain (e.g., in constipation). 

Note. — See also Intracranial Aneurysms, p. 1036. 


Pathology. — 

VESSELS OF ORIGIN. — Commonest are branches of middle/ 
cerebral ^ artery through anterior perforated space, especially : 

(i) Lenticulo-striate artery of Duret (the artery of haemorrhage) : 
pierces base of brain, enters external capsule, ascends between 
this pd lenticular nucleus, then through the latter and the 
anterior portion of the internal capsule, finally ending in the 
caudate nucleus. (2) Lenticulo-optic branches : supply posterior 
(retro-lenticular) portion of internal capsule. Frequency of 
ascribed to : (a) Origin at right angles to middle cerebral ; 

(0) Absence of anastomosis (‘end arteries ’1. 

SITE OF HAEMORRHAGE.— 

Intracerebral Hemorrhage. — (i) Internal capsule : com- 
monest site. (Often commences external to capsule.) 
Lenticular nucleus and optic thalamus may be involved. 

^ t Less commonly : cortex, centrum semiovale, 

cerebellum, crus, temporosphenoidal lobe. ‘ / 

M^ingeal Hemorrhage. — May be extra- or intradural'.\/ 
Occurs in : (i) Fractures and head injuries. (2) Aneurysms T 
—usually middle meningeal artery. (3) Birth injuries. (4) V 
Occasionally : acute infectious fevers, ansemia, extension 

Efi'^sion may be large and 
noi\ to base and spinal cord. ° 

Hemorrhage.— Rarely primary. Usually 
extension from intracerebral haemorrhage. Tends to flow 
^^ntric?^°®^^® ventricle, and also into 3rd or even 4th 

^^ffSd^bioi Haemorrhage.— T he 

ehused blood darkens in colour. Subsequently either- (il 

tlm"w?o°d °nroliferaF"'''°®T ^ (af Absorption of 

tiie blood, proliferation and organization of connective tissue 

leaving a pigmented scar. Brain tissue around sho^S staSl' 

In meningeal hesmorrhage, blood may be absorbed With bir^ 

SToSepC;, 

Symptoms. — Characteristics are : fal Ini+inl 
sciousness or coma, ‘apoplectic fit’ {h\ 

PREMONITORY ®OR 'waSSoS’-p., ,, i 

w sSSSS “-.4 
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TYPES OF ONSET. — Vary with the extent and position of the 
hsemorrhage. 

Sudden Loss of Consciousness. — Not common. 

Gradual Development of Paralyses and Coma. — From few 
minutes upwards. Common form. The longer onsets termed 
' ingravescent apoplexy ’ . 

Paralysis without Coma. — From small central hemorrhages. 

Coma. — Occurs of any depth. May be able to put out tongue, 
or attempt to speak. Rapid and deep in small hemorrhages 
in pons, or large effusions anywhere; marked when intra- 
ventricular. 

Convulsions. — ^Not common. Most in pontine and cortical 
hemorrhages. 

APOPLECTIC ATTACK. — General description (especially refers to 
capsular hemorrhages) : — 

Deep Coma. — Rotation of head and eyes common, towards 
lesion. Face cyanotic, or congested. Respirations slow and 
noisy, often irregular ; lips splutter , cheeks blown out. 
Pupils inactive, usually dilated ; may be unequal ; contracted 
if pontine. Pulse slow, full, incompressible. Temperature 
normal or subnormal ; high if pontine. Reflexes absent. 
Incontinence of urine and fasces. If hemiplegia : (i) Loss of 
tone in affected muscles, limbs drop dead ; (2) Paralysed cheek 
bloum out on expiration ; {3) Chest movement diminished. 

Note. — ^All muscles may be flaccid during coma. 

When Onset Less Abrupt. — Gradual loss of power and uncon- 
sciousness passing into deep coma. Premonitory symptoms 
may precede onset. May occur in sleep, and patient may 
awake paralysed, or be found unconscious. Paralysis without 
unconsciousness may occur with small haemorrhages in internal 
capsule. 

Subsequent Course when Coma deep. — ^M ay be : (a) Death 
in a few hours, very rare under an hour, [b) Consciousness 
recovered, then relapse into fatal coma ; more frequent, 
especially when haemorrhage burst into ventricles, (c) Con- 
sciousness recovered, usually in about twenty-four ^ hours ; 
passes through stage of febrile reaction and early rigidity ; 
subsequently symptoms due to hemiplegia. 

Conjugate Deviation (for mechanism, see Sixth Nerve).— 
Both eyes and often head rotated to one side : (i) 

Towards lesion, if this is between cortex and crus ; (2) Away 
from lesion, if in pons. In 'early rigidity’ the directions are 
reversed owing to spasm of muscles. 

Reflexes. — During coma, all reflexes absent ; with conscio^- 
ness they return on unaffected side. On paralysed side the 
reflexes gradually return, then become increased ', plantar 
reflex extensor ('positive Babinski's sign’) ; ankle-clonus 
present. Superficial reflexes diminished. 

STAGE OF FEBRILE REACTION . — ' Early rigidity’ . Dim to 
inflammation around haemorrhage and absorption of blood. Onset 
12 to 48 hours after attack. 
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Cerebral Haemorrhage — Symptoms, continued. 

Temperature rises, headache and malaise. Duration, one to 
several weeks. 'Early rigidity’, stiffness of paralysed limbs.] 
Trophic changes, e.g., sloughing at lower part of back, ir ' 
serious cases. Congestion of base of lungs frequent. Difficult^ 
in speech and mental disturbances common for some days.^ 
Sphincters unaffected. 

HEMIPLEGIA. — From destruction of motor cortex or pyramidal! 
tracts. 

General Characteristics of Paralysis. — Hemiplegia partial 
or complete, i.e., face, arm, and leg. Initial distribution wider 
than later, from oedema around lesion and irritation of tracts 
not destroyed. Extent lessens as site of lesion approaches 
cortex (rapidly above capsule). Muscles used symmetrically 
escape, especially thorax and abdomen (stimulated from 
either hemisphere). Muscles used in specialized movements 
suffer most, e.g., arm more than leg, hand more than 
shoulder. Face : paralysis is partial, frontalis and orbicularis 
palpebrarum escaping {see Seventh Nerve) ; tongue and 
palate affected ; emotional movements suffer less than 
voluntary. Paralysis of upper motor neuron type (except in 
crossed paralysis). Psychic disturbance common. Sphinc- 
ters unaffected. Difficulty in speech or, with right hemi- 
plegia, aphasia may occur. Occasional symptom ; pain iit^ 
limbs : infrequent : rarely severe (? optic thalamus lesion). 

Order of Recovery. — Inverse to frequency and severity of 
affection, viz., leg before arm, shoulder before hand, thumb 
last. Face may recover rapidly. 

Residual Paralysis. — ^Tends to involve : [a) Leg ; flexors 
of legs and dorsiflexors of foot, i.e., shorteners of leg used in 
second stage of walking. (6) Arm : muscles opening the hand 

T r\r^ A rotating the arm outwards. 

LOCALIZING SYMPTOMS {see also Intracranial Tumours, p. 
1014). (Commonest site internal capsule, then pons.) 

Cortex.— Paralysis usually limited, but permanent. May be : 
convulsions at onset, aphasia. 

Internal Capsule. — Paralysis is often widespread and 
Site of lesion is revealed by extent and 
aistnbution of paralysis. Usually in anterior two-thirds of 
postenor hmb. If in posterior third, hemianesthesia and 
nomonymous hemianopia occur. 

Third nerve on same side; 

{ j i'ace and limbs on opposite side. Hemorrhage often am 
ension from internal capsule and then involves filletj[ 


fxnrf paralysed side. Special senses or optiY 

tract may be affected (hemianopia). / 

O'' Hemiplegia'.— A cranial nerve affected 
® -A motor neuron), and a hemiplegia oiii 

Occurs in lesion of crus, pons, and 
PoN-s to levels of decussation. ^ 

7 b)''pulT r ®Wtoms at onset: (a) Pyrexia, often los* ; 
{b) Pupils contracted (irritation of third-nerve nucleus); 
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(c) Convulsions not uncommon ; (d) Coma sudden, deep, and 
may be fatal. Hcemorrhage often affects both sides. 

Lower Portion of Pons. — Crossed paralysis : (i) Sixth and 
seventh nerves, whence (a) facial paralysis on side of 
lesion, (6) conjugate deviation away from lesion ; (2) 
Pyramidal tract, whence limbs paralysed on opposite 
side to lesion. 

Middle of Pons (rare). — Crossed paralysis : (i) Fiftli nerve 
on side of lesion, i.e., loss of sensation ; (2) Hemiplegia 
on opposite side. Fillet may also be involved, i.e., 
anaesthesia on opposite side (crossed sensory paralysis). 

Medulla. — Rare : death usually rapid Crossed paralysis : 
(i) Twelfth nerve, whence tongue protrudes towards lesion 
(usually) : (2) Pyramidal tract, hemiplegia on opposite side. 

Ventricles. — Coma marked. Usually return of coma after 
an initial recovery of consciousness, from secondary rupture 
of haemorrhage into ventricles. Always fatal. 

Cerebellum. — Rare ; diagnosis difficult. Usually superior 
cerebellar arteiy, branch to dentate nucleus. Onset with 
vomiting, pain in neck or back of head. Usually fatal from 
rupture into 4th ventricle. If recovery, localizing cerebellar 
symptoms {see Cerebellum, pp. 1038, 1039). 

Sensory Changes. — ^Variable. With hemiplegia, usually slight 
numbing, hemianaestliesia raire. Lesion in posterior third 
of internal capsule (retrolenticular portion) may give : (i) 
Heiniancssthesta. (2) Hemianopta, homonymous to opposite 
side. Rarely, other special senses. (3) Leg more affected 
t han arm. Anaesthesia, ivithout special senses affected, when 
ffUet involved {see Crus and Pons). 

Note. — Protrusion of tongue : usually deviates to paralysed 
side (sound geniohyoglossus), but sometimes the reverse ; 


mechanism unknown. 

MENINGEAL HAEMORRHAGE.— 

Trauma. — ^At onset may be : convttlstons, unequal pupils (large 
on side of lesion). Three stages: (1) Unconsciousness; 
following injury, (ii) ‘Lucid interval’ : duration few hours 
to tivo or rarely four days. May feel well, (m) Coma 
develops, spasms, paralysis, and death. Local^wed ® ° 
spasm^ Stages commoner in extradural than subdural 
forms ; in latter coma rapid, and lucid interval 
Aneurysm. — Source : usually middle meningeal artery, 
onset: headache,' vomiting, giddiness, and convulsions. 
Rapid coma. 


Sequels in Hemiplegia. — 

I. SECONDARY CONTRACTURES. — ' Late rigidity*. Results 


permanent. 

Arm. — F lexion at elbow, wrist, and finger. 

Leg. — C ontractures less marked. • • nrwpnt 

Gait.— Leg, when walking, is swung in semicircle to pre 

toes dragging. 

2. DEEP REFLEXES increased. 
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Cerebral Hsemorrhage — Sequelae in Hemiplegia, cmtimied. 

3. ATROPHY OF MUSCLES unusual. May occur as result of 

secondary changes in ventral horns. 

4. TROPHIC CHANGES. — Skin thin and glossy. 

OCCASIONAL PHENOMENA:— 

Associated Movements. — With strong action of sound limb, 
movement of paralysed limb may occur. Possibly impulse 
spreads to opposite side in lower centres. 

Athetosis, Post-hemiplegic Chorea, Arthropathies. — 
Mainly in children {see p. 1021). 

Note. — Mental powers and concentration usually impaired after 
apoplexy. 


Diagnosis during Coma {see also Coma, p. 315). — Obtain if 
possible : (i) Previous history : prodromata, fits, alcoholism, 
previous attacks, etc. (2) Mode of onset : injury, drinking, 
convulsions, rapidity of onset. Examine : (i) Head for injury. 
(2) Paralysis : cheeks puffed out, limbs flaccid, reflexes, conjugate 
(3) Pupils. (4) Heart and pulse. (5) Temperature. 

(6) Unne. 

Jf paralysis is present, cause is heemorrhage, embolism, or 
thrombosis. (For special symptoms, see Embolism, p. 1033.)'^ 
Diagnosis of thrombosis from haemorrhage often difficult; 
former specially suggested by extending paralysis with slight 
or no loss of consciousness. 


Other causes of coma include : alcohol, opium or other nar- 
cotic drugs, epilepsy, uraemia, diabetes, various conditions 
of nervous system, severe haemorrhage {see Coma). 

Alcohol, injury, and hemorrhage often coexist] diagnosis un- 
certain and catastrophes common; treat all doubtful cases as 
serious. Alcohol in breath is of no value. 


Prognosis, — Serious symptoms are : 

24 hours ; 

pereiSin^^fw’'® ^ 3 ) Conjugate dUiatfon 

persisting. {4) Respiration irregular or Cheyne-Stokes. 

Temperature persisting : should 

lunes AiVi* • Acute bedsores. (3) Congestion of 

lungs. (4) Albuminuria. (5) Bilateral paralysis. b « « 

ContoctuVeT^^ricmlnraL permanent paralysis. ^ 
.^°Ste”°JS-iteble“^^ recovered com- 

Troatmont,— See p, 1035. 
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11. CEREBRAL ElffiBOLISM AND THROKIBOSZS. 

[Cerebral Softening.) 

Etiology. — . • • 

EMBODISIA. — Origin usually from the heart, fragments arising 
from • (i) A diseased valve, usually mitral ; in recurrent or infective 
endocarditis. Rare in first attack of rheumatic fever or chorea. 

(2I An auricular clot, commonly mitral stenosis, occasionally in 
nuerperium. Rare : (3) Clot from aneurysm ; (4) Patch of ather- 
oma ; (5) Pulmonary sepsis. (6) Sepsis elsewhere (very rare). 
Site. — Left middle cerebral artery most common. 

Sex. ^Women commoner, from frequency of heart disease. 

Age. — ^Mainly young adults. 

Septic Emboli.— O ccur in: [a) Infective endocarditis; [b) 
Pulmonary sepsis ; (c) Rarely sepsis in other parts, e.g., 

pelvis. (Possibly consist of a few micro-organisms.) 
THROMBOSIS.— Causes (aiding coagulation of blood) : (i) Arterial 
^generation, due to (i) arteriosclerosis, (11) syplulitic endarteritis : 
lumen narrowed. (2) Blood changes and feeble circulation. 
Debilitating conditions. Also : (3) Around embolus. (4) Aneu- 
rysms. (5) Pressure on vessels by neoplasms. 

Site.— Middle cerebral artery most common. 

Pathology.— Characteristic result: degeneration and 'softening’ 

■ in Mea deprived of blood. Initial change in area affected is 
anmnia. If circulation not re-established by 
sequent changes are : (i) Infarction, anamic or 

(2I Softenine: area affected becomes moist and softens from 
infilrtation ^th serum, nerve fibres Regenerate neurogha ^NulK 
(3) Slow removal of degenerated tissue, proliferation connect e 
feue. and scar formation-, occasionally a 

forms if embolus infective. Inflammation occurs around area 

or white depends on amount of^blood m 

area. Red and yellow mainly in the cortex, white in 
ANASTOMOS? OF CEREBRAL ARTERIES, AND RESULT 

Central branches, e.g., “^®"°in^^ternM'c^ and 

pure end arteries, whence softening in interna p 

of i 

is greater than injection experime^ssuggert^^ran 

middle cerebral are chiefly, end ^rtenes, whenc^ oca g 
lesions. Collateral circulation greater when mam 
blocked, especially in posterior cerebra . • « + 

{Symptoms. — ^May be none, especially apoplexy 

' or in elderly persons. In general >-esemble cerrtm^ ap p j 
in onset : subsequent hemiplegia, transient or permanern 

tinguishing factors : — , . Tj-art disease common. 

EMBOLISM -(I) Age : young adults, (^eart aise 

(3) Onset sudden : no premonitory sjmap 
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Cerebral Embolism and Thrombosis — Symptoms, continued. 

consciousness rarely deep. (5) Convulsions common (cortex 
affected). (6) Emboli may also be in retina or other sites. 

THROMBOSIS. — (i) Age : syphilis in adults ; arteriosclerosis after 
middle age. (2) Premonitory symptoms common. (3) Onse^ 
gradual : paralysis may start in one hand and extend. , (4) Loss 
of consciousness varies with extent of thrombosis : in syphilis 
usually absent. (5) Convulsions not common at onset. 

Previous symptoms or prodromata may exist for weeks, from 
vascular disease : headache (especially in s5Tphilis), giddiness, 
tinglings, deficient memory, difficulties in speech. 

LOCALIZING SYMPTOMS. — (Commonest site, middle cerebral ; 
next, posterior cerebral and vertebral. Others rare.) 

Middle Cerebral Artery. — (i) Main stem or perforating 
branches : permanent hemiplegia (internal capsule). (2) 
Main stem distal to perforating branches : aphasia and 
hemiplegia, often transient. Branches : (a) Inferior frontal : 
motor aphasia. (6) Ascending frontal and parietal : com- 
plete hemiplegia, (c) Temporo-parietal : word-blindness 
and right hemianopia. (rf) Temporal : word-deafness. 
(Symptoms of aphasia apply to lesions on left side.) 

Posterior Cerebral Artery. — Homonymous hemianopia 
and, may be, hemianaesthesia (posterior part .of internal.* 
capsule). Collateral circulation often fair. J 

Anterior Cerebral Artery. — Progressive dementia or nil. f, 
Rarely affected. - > 

Vertebral Artery. — Usually left. Supplies bulb, but results 
often partial, or transient, owing to anterior spinal artery. 
Acute bulbar paralysis and some hemiplegia. Lesion often 

Basilar Artery. — Bilateral hemiplegia and bulbar paralysis 
^eath^n^com pontine haemorrhage. Usually rapid 

Internal Carotid.— Variable symptoms, depending on free- 
om of anastomosis : often none; may be hemiplegia, 
permanent. Thrombosis may spread 

Pn^Trmno ’ hemiplegia and coma, usually fatal. 

^ Cerebellar Artery.— ice Vas 

Lesions OF the Cerebellum, p. 1039. 

°with^nnnno>"* posterior cerebrals, or one 

uith opposite middle cerebral; apraxia often marked. 

Prognosis. — 

A. DURING ATTACK. J 

previous attacks, extensive disease ^ 
rare if Incilnr^ olonged coma. Varies -with site: recovery 
thrombosed ’ carotid, or both middle cerebral's 

limoMBOsls—Rardy -fatal, unles/ 

treated! • not nnrr, ^^®®® second attacks rare (if syphilis 
rreatcd) . not uncommon in_ other forms of thrombosil 


into 
Vascular 
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B. PARALYSIS. — Unless improvement commences in two or three 

weeks, recovery is exceptional. Prognosis worse in thrombosis 

than embolism, owing to vascular disease. 

iVo/c.— Extent of paralysis at onset is not always the 
maximum, as the extent may increase with advance of 
thrombosis. 

In general : prognosis for life good, but for recovery from paralysis 
poor. 

TREATMENT OP CEREBRAIi HEMORRHAGE 
AND SOFTENING. 

All movements to bo avoided. Should not be roused from coma. 

Avoid active measures while diagnosis uncertain. 

H/EMORRHAGE.— 

In acute stage. — (i) Place in bed at absolute rest. Head some- 
what raised. Neck free and not bent. Turn on side if 
icspiration impeded. Wipe out mouth frequently. (2) Hot 
bottles to feel. Ice-bag or cold to head. (3) Bowels open : 
but not excessive purging. (4) No alcohol or stimulants. 
Food unnecessarj'. Fluids if coma prolonged. (5) Blood- 
letting. Indications : full tense pulse, cyanosis and dis- 
tended cervical veins, stertorous respiration. Contra-indica- 
tions : small weak pulse. Remove 8 to 10 ounces once only. 
Hypertonic solutions {see Intracranial Tumours, p. 1019). 

Trephine for meningeal hnemorrhage, remove clot, and ligature 
vessel or plug with sterile wax 

After acute stage. — Rest in bed two to four weeks. Avoid bed- 
sores : keep skin clean and dry, prevent burns from hot 
bottle. Light diet. No alcohol, digitalis, or drugs (except 
placebo or for intercurrent affection). 

EMBOLISJI AND THROMBOSIS.-— 

1. Place in bed with foot slightly raised. Keep warm. 

2. Stimulants if heart feeble : brandy, ammonia, ether, or 

digitalis. 

3. Contra-indicated arc : venesection, free purging. 

Amyl nitrite recommended by some authorities. 

If syphilitic : treatment at once. Commence with mercury 
injections or inunctions. 

PARALYSIS.— Wrap limbs in cotton-wool. Light mpsage after 
ten days. Elcctricitj' after two to four weeks, especially faradic 
current to muscles antagonistic to contractures. Encourage use 
of recovering muscles. Treatment useless after three months and 
with contractures present. 

ni. THROMBOSIS OF THE CEREBRAL SINUSES. 

Primary Simple Thrombosis. — ^Rare, 

ETIOLOGY.— (i) Weakly infants, especially with diarrhoea ; or in 
old people: ‘marantic thrombosis'. (2) Anaemia and chlorosis, 
rare: ‘autochthonous sinus thrombosis’. Usually m supenor 
longitudinal sinus. 
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Thrombosis of Cerebral Sinuses — ^Primary Simple, continued. 

SYMPTOMS.— Mental dullness, headache, vomiting .or convulsions, j 
May be thrombosis elsewhere, e.g., legs. ‘Marantic thrombosis’ 
often latent, found at autopsy. 

Secondary Thrombosis. — ^Not uncommon. Due to extension oft 
inflammation from structures near : usually septic. \ 

CAUSES. — (i) Middle-ear disease, commonest cause. Usually i 
chronic disease. More often through posterior wall of middle ear \ 
than from mastoid cells. (2) Tuberculous caries of temporal bone. 

{3) Suppuration outside skull, rare : erysipelas, carbuncle, disease 
in nose, throat, or orbit. Occasional causes : fractures, com- 
pression by tumours. 

Site. — Lateral sinus most common, from otitis media. Caver- 
nous sinus, etc. 

SYMPTOMS. — Septiccemia with local symptoms. 

Onset. — Usually sudden : pyrexia, rigors, sweats. Headache ; 
often drowsy. 

Lateral Sinus. — Tenderness and oedema behind ear and in 
neck. Internal jugular vein may be involved : palpable as 
hard cord, pain on using neck muscles. If condition pro- 
gresses, pneumonia, pulmonary sepsis, general pyaemia, and 
death. 

Cavernous Sinus. — QEdema of eyelids, exophthalmos, may beiv 
retinal haemorrhages. Ocular nerves and ist division of 5th ^ 
nerve may be affected in wall of sinus, with resulting 
paralyses, corneal ulceration, and occasionally optic neuritis. 

TREATMENT. — Lateral sinus : operation and evacuation of 
contents. Prognosis improving with early treatment, but always 
grave. Cavernous sinus, inoperable. 

IV. INTRACRANIAL ANEURYSMS AND 
ANGIOMATA. 

Aneurysm of larger arteries uncommon. Miliary aneurysms occur 

on branches of middle cerebral : little importance. 

Three Principal Groups. — 

1. Saccular arterial aneurysms. 

2. Angioma. 

3. Angioblastoma. 

1. SACCULAR ARTERIAL ANEURYSM. 

Causes, (i) Congenital deficiency of media. (2) Infective embolus. 
Symptoms of cerebral embolism followed by rupture and ‘sub-y 
araclmoid haimorrhage’ (see below). Syphilis : only in basilar \ 
aneurysm. Arteriosclerosis : doubtful cause. | 

Congenital Intracranial Aneurysm.— Not uncommon. Site : 

** -j circle of Willis : usually at branching of arteries, e.g., 
middle or anterior cerebral. Size : about pea (‘berry’ aneurysm). 
Single or multiple. Due to medial degeneration. Occasionally 
cutaneous naivi. Blood-pressure normal. 



VASCULAR LESIONS OF THE BRAIN 


1037 


2. ANGXOniA. 

Complicated masses of dilated blood-vessels. Congenital. Com- 
monest in distribution of middle cerebral arter}^ If calcified, may 
show in radiographs. Treatment : X rays may be effective ; ligature 
)of vessels has little effect. 

(venous. — Headache. Jacksonian epilepsy. Facial nasvi common. 
No audible bruit. Papilloedema rare. Hemiplegia if rupture. 

Arterial (arteriovenous aneurysm) . — J acksonian epilepsy. No cutane- 
ous najvi but scalp often vascular. Bruit usual. Papilloedema 
common. Hemiplegia by invasion. 


3. ANGZOBLASTOIKLA. 

Solid or cystic mass. Cerebellum commonest. Symptoms as 
tumour. 


SUBARACHNOID HiEIVIORRHAGE. 

Commonly due to congenital aneurysm. Usually about middle age. 
Symptoms. — Produced by : — 

PRESSURE OF ANEURYSM BEFORE RUPTURE.— On 
anterior communicating artery' : may press on (a) pituitary ; 
(b) optic chiasma, causing ophthalmoplegia. On posterior 
communicating artery : may be adherent to and press on third 
and sixth cranial nerves. 

2. H.EMORRH.A.GE, either by leaking or rupture. Result may- 
be : — 

i. Apoplectic Type. — Sudden severe haimorrhage. Sym- 

ptoms as in cerebral hmmorrhage. 

ii. Meningitic Type. — Slow or repeated haemorrhages or 

leaking. Jlay cause pressure on : third nerve (always) ; 
ophthalmic branch of fifth (pain over eye), also fourth 
and sixth. Intracranial pressure rises and meningeal 
irritation is caused : headache, vomiting, _ confusion, 
py-rexia, rigidity- of neck ; delirium, convulsions, coma, 
^lay be hea^-y albuminuria and glycosuria (cause 
uncertain). Fundi : retinal hEemorrhages, subhyaloid 
hsemorrhages, and papilloedema (due to subarachnoid 

haemorrhage extending into optic sheath). _ 

iii. Lumbago-sciatica Type (Hall). — May be pains for several 

days ; meningitic symptoms then devel^. . . * . 
Cerebrospinal Fluid. — (o) Blood present ; (b) Does not clot , 
(c) Yellow supernatant fluid when red cells settle. Alter 
^ few days, fluid yellow- ; no blood-cells. 

r Prognosis. — ^Many cases recover. May be residual headache and 
mental and motor impairment. Recurrent attacks not un- 
common. May be complete recovery, even from coma. 

Treatment. — Lumbar puncture, repeated as necessary. 
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CHAPTER CLXXII. 


DISEASES OF THE CEREBELLUM. 


Functions of the Cerebellum. — The vermis is connected with bothv 
sides of the body. Each lateral lobe is connected with the I 
same side of the body, and diseases thus produce effects on the same ) 
side as the lesion. The lateral lobe has an inhibitory action on j 
the opposite cerebral hemisphere by tracts through the superior 
cerebellar peduncle. The essential function of the cerebellum is 
maintenance of muscular tone. Alterations, irregular activity, 
and defects in the function produce all the various cerebellar 
manifestations. Three chief cerebellar defects are described : 
(i) Hypotonia'. Lack of muscular tone. {2) Asthenia: Fatigua- 
bility and weakness. (3) Astasia : Irregularity of muscular 
contractions (causing staggering gait, tremors, etc.). 

The cerebellum is not an organ of equilibrium, nor does it (grossly) 
control the labyrinth. 

Cerebellar Syndrome. — On same side as lesion. 

1. HYPOTONIA. — Flaccidity of muscles. 

2. ASTHENIA. — ^Weakness and fatiguability. 

3. CEREBELLAR ATAXIA. — (a) Gait reeling and lurching. If 

lesion unilateral, patient usually bears to affected side : ma^ 
attempt to compensate this by rotating body to other sidtN: 
(6) Standing unsteady, patient tends to fall to affected side. 
Unaffected by opening or closing eyes (no Romberg’s sign), 
(c) Vertigo. Sensation of rotation away from side of lesion 
(cf. cerebello-pontine tumours). 

4. NYSTAGMUS. — Rarely absent. Quick coarse jerk towards 

point watched, with slow movement away, most marked on 
looking towards side of lesion. 

5. DISORDERS OF MOVEMENT. — (a) Inco-ordination, difficulty 

in performing and controlling range of movements (including 
speech). Partly due to hypotonic state of antagonistic muscles. 
(i>) Dysdiadochokinesis : repeated movements more slowly 
and clumsily performed on affected side (e.g., rapid supination 
and pronation of ^vrist). (c) ‘Rebound phenomenon.’ (rf) 
Associated movements in homolateral limb on strong muscular 
efforts by affected limb. 

5. TREMORS AND CHOREIFORM MOVEMENTS. — Spasms or 
rhythmical movements of unsupported parts. Head, trunlc, 
or limbs. 


solely 


6 . ATTITUDE. Occiput towards affected shoulder (not 

cerebellar ; occurs also in interference with labyrinth) . ^ j 

I^^FANY S POINTING TEST. — Outstretched arm deviates)! 
• ) towards affected side. { 

RvVr r vre — Rare. For few days after a lesion. \ 

iCLi 1 .LXLS.— Knee-jerks may be diminished or choreic. Plantar N 
response flexor. ' 

SENSATION, SPHINCTERS, MENTAL CONDITION.— -Un- 
aticctod. 
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I. TUMOURS OF THE CEREBELLUM. 

Occur both in children and adults. Glioma, tubercle, endothe- 
Homa commonest. {See Intracranial Tumours, p. 1013.) 

Symptoms. — {A) General; (B) Cerebellar; (C) Pressure effects by 
extension. 

A. GENERAL SYMPTOMS. — Early and severe; headache (often 
‘ occipital), vomiting, and optic neuritis. 

B. SPECIAL CEREBELLAR SYMPTOMS.— See Cerebellar 

Syndrome, p. 1038. In chronic tumours, other portions of the 
brain may take over the cerebellar functions, and the special 
sjTnptoms become slight or absent. 

C. PRESSURE EFFECTS BY EXTENSION.— Not usually 

marked. 

Cranial Nerves. — Rare except 6th (common). 

Pons. — Spastic hemiplegia on opposite side, from pressure on 
pyramidal tracts. 

‘Forced Rotatory Movements'. — Occasionally when 5th 
. nerve affected (through middle cerebellar peduncle), body 
tends to rotate, usually away from lesion. 

Diagnosis from tumours of cerebello-pontine angle, and general 
diagnosis. — See Intracranial Tumours. 

1 

' Prognosis and Treatment. — See Intracranial Tumours. 


XI. VASCULAR LESIONS OF THE CEREBELLUM. 

Thrombosis of Posterior Inferior Cerebellar Artery. — Produces 
complex but characteristic group of symptoms, due to distribution 
to portion of cerebellum and medulla. 

ONSET. — ^Rapid, without loss of consciousness. 

ON SIDE OF LESION. — (i) Ataxia of limbs. (2) Anassthesia of 
face and pharynx (descending root of 5th nerve). (3) Paralysis of 
palate affecting swallowing, and of vocal cords affecting speech 
(nucleus ambiguus and vago-glossopharyngeal nucleus). May be : 
(4) Nystagmus to side of lesion ; (5) Loss of taste. 

ON OPPOSITE SIDE. — ^Anaesthesia of trunk, limbs, and sometimes 
face : to pain, heat, and cold, while light touch and muscular sense 
often escape (dissociated anaesthesia). 

Occasionally : sympathetic nerve disturbance on side of lesion, 
viz., pupil small, palpebral fissure narrowed ; tachycardia, 
y Transient affection of 6th, 7th, and 8th nerves on side of lesion 
may occur : tinnitus and Mdni^re's symptom-complex, etc. 

'Cerebellar Haemorrhage. — Rare. Symptoms indefinite. Usually 
‘ superior cerebellair artery. Pain at back of head, repeated vomit- 
ing, followed by unconsciousness. May be rotation to side of 
lesion, skew deviation of eyes. If recovery, cerebellar syndrome 
present. Often fatal from rupture into 4th ventricle. 
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diseases of the nervous system 


m. PRIIWARY DEGENERATION OF THE 
CEREBELLUIH. 


A group of rare diseases. / 

Primary Progressive Degeneration. — A familial di^ase, 

aee^ about 30 to 40 years. Progresses to death. Symptom^ 
of cerebellar syndrome : most marked are : (i) Reeling gait andj 
disturbance of equilibrium. (2) Tremors of ^^ad and limbs and| 
inco'ordinate movements. {3) Articulation : hesitating, scanning, 
or explosive. (4) Nystagmus or irregular nystagmoid 
Sensation, sphincters, pupils, and eye movements normal. JNo 

mental impairment. . 

Morbid Anatomy— Vrimaxy degeneration of cerebellar cortex, 
with atrophy of cells of Purkinje and fibres to central nuclei 
of cerebellum. Afferent and efferent cerebellar tracts un- 
affected. 


Olivo-ponto-cerebellar Atrophy (Thomas). — ^No familial or here^- 
tary factors. Onset in late life. Progresses slowly to deatn. 
Symptoms of cerebellar syndrome : most marked are : (i) Reeling 
gait and disturbance of equilibrium. (2) Tremors, of limbs. 

(3) Articulation slow and scanning. May be nystagmus. 

Morbid Anatomy (Thomas). — Atrophy of cerebellar cortex, 
bulbar olives, and gray matter of pons. Total degeneration 
middle cerebellar peduncles. Partial degeneration of restifOi ^ 
bodies. Central nuclei of cerebellum but slightly affected. 

Other varieties differentiated, all rare, include : sporadic fo^s 
resembling primary progressive degeneration, and due to inter- 
stitial changes ; acute cerebellar palsies in children, with or 
without encephalitis {see Palsies of Children, p. 1023) ,' spino- 
cerebellar ataxia, closely allied to Friedreich’s ataxia {see p. 954 ) • 


CHAPTER CLXXIII. 

DISEASES OF THE MENINGES. 

I. PACHYMENINGITIS. 

{Disease of the Dura Mater.) 

Varieties. — ^May be either of the outer or inner layer, respectively 
pachymeningitis externa and interna. 

PACHYMENINGITIS EXTERNA.— 

Cerebral. — Results from : (1) Fracture of skull and subsequent ) 
luemorrhage. (2) Inflammation — ^rare : by extension fromJ 
neighbouring tissues, e.g., syphilitic caries, middle-ear disease.! 
Symptoms : indefinite ; of compression, or masked by causall 
condition. V 

Spinal. — (i) Chronic : not uncommon, from tuberculous caries , 
of bone. (2) Acute : rare, from aneurysm, syphilitic caries, 
tumours. Symptoms : from implication of roots and pressure 
on cord. 



THE MENINGES 


1041 


PACHYMENINGITIS INTERNA.— (i) Purulent: by extension 
from pia ; very rare. (2) HcBmorrhagic : may be : (a) Cerebral, 
viz., pachymeningitis (interna) haemorrhagica ; (h) Spinal, usually 
mainly in cervical region, viz., pachymeningitis cervicalis hyper- 
, - trophica. 

Haemorrhagic Pachymeningitis {Htsmatonia of the Dura Mater ). — 
CEREBRAL FORM. — ^^^ery rare except in old people with dementia 
of various types, e.g., dementia paral3rtica : very rarely in 
cachexia, or severe anaemia at other ages. All conditions are 
associated with wasting of convolutions. 

Morbid Anatomy. — ^May be : (i) Thin subdural membrane ; 
(2) Subdural haemorrhage ; or (3) Both. Virchow considered 
initial lesion inflammatory, the membrane forming first and 
the haemorrhage being secondary. Authorities not yet 
unanimous ; some still believe the membrane to be result of 
clotting of haemorrhage. 

Symptoms. — Absent or indefinite, e.g., headache, delirium, 
stupor, convulsions, etc. 

SPINAL FORM. — Rarer than above : may coexist with it and 
symptoms be maisked, or symptoms as in type following. 
Hypertrophic Pachymeningitis of the Cord. — Usually in cervical 
region [pachymeningitis cervicalis hypertrophica). Rarely in 
lumbar zone. This special t5T)e is probably a fibrosis and not 
haemorrhagic. 

Etiology. — Sjrphilis in some cases. Often no factor. 

Morbid Anatomy. — Great thickening of the dura mater, 
embedding and compressing nerve roots and cord. May 
involve one or more segments. 

Symptoms. — Due to involvement of anterior and posterior 
roots and 'compression of cord, (i) Root pains intense and 
bilateral : mainly arms and neck. Areas of hyperaesthesia 
and anaesthesia. Followed after few months by : (2) Wasting 
and atrophy in upper limbs, commencing in hand, wi^ 
contractures and 'claw-hand'. (3) Spastic paraplegia in 
lower limbs. Disturbance of sensation and sphincters. 

Course. — Chronic : a few years. 

Diagnosis from : (i) Tumours of meninges : onset in tumours 
unilateral, progress more rapid ; in later stages symptoms 
identical. (2) Syringomyelia: by absence of the special 
sensory changes. (3) Caries : tubercle very rarely produces 
similar symptoms without obvious disease of bone ; root 
symptoms less marked. (4) Amyotrophic lateral sclerosis : 
by sensory changes and severity of pains in pachymeningitis. 

Treatment. — A ntisyphilitic or palliative. 

n. MENINGITIS. 

I Leptomeningitis, disease of the pia mater, commonly referred "to^ as 
'meningitis', occurs in various clinical, bacteriological, and etiological 
types : — 

I. Tuberculous meningitis. 

• 2. Cerebrospinal meningitis. 


MED 


G6 
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Meningitis — Types, coiitimied. 

3. Suppurative or septic meningitis. 

4. Pneumococcal meningitis. 

5. In various acute infections and specific fevers ; rare. 

common : enteric, influenza. Occasionally : 
scarlet fever, mumps, etc. 

6. Syphilitic meningitis. (Course chronic or subacute.) 

7. Terminal infection in debilitating diseases : cancer, chronic 

nephritis, etc. 

Also : — 

8. Meningism. 

9. Quincke’s serous meningitis. {See p. 1024.) 

A summary of the general symptoms of meningitis is given under 

suppurative meningitis {below). For tuberculous, acute cerebrospinal, 
and S3rphihtic meningitis, see the respective sections. 



Suppurative or Septic IVIeningitiB. — Secondary to : (a) Local 

disease, e.g., middle-ear disease, cerebral abscess, disease of 
cranial bones ; {b) General or distant infections, e.g., general 
septicaemia, acute osteomyelitis. 

MORBID ANATOMY. — ^Thick greenish exudation either at vertex 
or base, and often extending into cord, or may be maximum at 
point of origin. Brain tissue hyperaemic. Ventricles usually 
distended. 

SYMPTOMS.— The chief symptoms of meningitis are i— 

1. Headache. — Severe and rarely absent. 

2. Vomiting,-— Of cerebral type (frequent; no retching or 

pain ; independent of food). 

3. Pyrexia. 

4. Pulse. — Slow and irregular. 

5. Respiration. — Slow and irregular, 

^ ^later^ unequal. Early stages, contracted ; 

7. Strabismus. 

^ °often in basal meningitis, but 

9. Constipation. 

involved. Cranial nerve 
cortev irrifa+n 1 Spasms of muscles when 

mav be inrroa ® nnd Brudzinski’s signs. Reflexes 

plaitar rellc:= (iSbtaSR ^^5 

marked : may be absent 

present in filL Von cultnS otg«nisms 

Lalcy stages : — 

PuSf-SSranT^f^?i^- Teeth-grinding common. 
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Pnoumococcic IVTcningitis. — 

MTIOLCH'iV. (i) rnm:ny : t-itluT ;ilonc or with piicumocotcic 
scpiic.Tinia. {;) Stroiitlary : (n) local (li'.casc, otitis media, 
[b) distant infections, e.i;.. empyema, pericarditis. 

> MOKHin ANATOMY. —h.xtidation markedly thick and jmofuse, 
either at veJtex or b.ise. Coni rarely escapes. 

I SYMPTOMS.- ->■(•<• Si:ei‘i-i?.\Tivi; Mkningitis. Onset usually very 
rajiid, and dur.ation short (i to 3 days). Invariably fatal. 
A’e.V.- 'Menin^tsm' is common in acute pneumonia. 

Cutorio rover : Influenza. — Symptoms of meningitis m.ay be due 
to : (d) Meninirism, commoniy. (b) True meningitis, very rarely ; 
cither (i) ‘.picmc organism, or (11) pyogenic organism. 

/iVfoiriy ii:-:;,- ocrui . 

rAcnin[;;'inm. — l.'>uring .icnte specific fevers .a condition may occur 
in which symptoms resemble, or are identical with, meningitis, 
but in which recoverv occur-., or at .autop.sy no changes of menin- 
gitis are pre--ent. Mspoetally common in enteric fever, also in 
acute pneumonia ; occasional!}* occur.s in iniddlc-ear disease, and 
alcoholism. 

DIAGNOSIS I-KOM MIININGITIS.— Suggestive of incningism 
arc : (i) Onset e.irly in disease ; {2) Onset rapid ; (3) Slow pulse 
and rc-spiralion le.ss frequent ; (.}) Kernig's sign usually absent ; 
(5) Cranial nervc.s rarely affected, except strabismus : (6) Cerebro- 
spinal fluid : no change' of meningitis, but m.iy he increased 
pressure. 


CHAPTEIi CLXXIV. 

GENERAL DISEASES WITHOUT 
RECOGNIZED ANATOMICAL BASIS. 

I. PARALYSIS AGITANS. 

{Pathiiisoii’s Disease. Shahinp Palsy.) 

A chronic disease of later life, char.acterizcd by peculiar tremors, 
rigidity, attitude, expression, and gait. Not uncommon. 

Etiology. — 

AGK. — Usually 50 to Go years. Rare under 40. 

SHN. — Males twice as common as females. 

1 1 EUr.DITY.— Instances r.are. 

EXCITING CAUSES.— -Ascribed to mental worries, or exposure to 
wet or cold. Occasionally sudden onset following such stimuli. 
Syphilis and alcohol : no influence. Closely similar condition, 
often developing ra])idly, common in encephalitis lethargica. 
jMorbid Anatomy.— -No constant changes. In nervous system, 
' especially cord, may be thickening of simnll vessels and overgrowth 
of ncurogli.a connective tissue, as in senility, but not invariable. 
Clinically, points to changes in cerebral cortex. S. .A. Kinnier 
Wilson suggest.s corpus striatum, from certain resemblances to 
progressive lenticular degeneration. 
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Paralysis Agitans, contimted. 

Symptoms. — 


ONSET. — Gradual. Very rarely, rapid. Tremors usual initial 
s3anptom ; commence in one hand, then same leg (unilateral 
paralysis agitans), later on other side, and general symptoms. V 
Aching and stiffness may precede tremor. 

Stage of Invasion. — i to 3 years. 

CLINICAL CONDITION FULLY DEVELOPED.— Characteristics : 
(i) Tremors ; (2) Rigidity ; (3) Attitude ; (4) Facies ; (5) Gait. 
Tremors. — Typically in hands. General character of move- 
ments : Regular and rhythmical ; at first fine, rate 5 to 7 
per second ; later coarser and slower. Increased by rest and 
emotion. Checked temporarily by will or voluntary move- 
ment. Cease in sleep. 

Hands : ‘ Pill-rolling ' movements of fingers, with pronation 
and supination of forearm, occasionally some flexion and 
extension of wist. Position of fingers : metacarpo- 
phalangeal joints flexed with phalangeal joints extended 
( interosseal position') or flexed : thumb opposed to 
index finger. Large joints of arm rarely affected. 

Legs : Ankle-joints most commonly affected. 

Head : Not often affected ; occasionally to-and-fro move- 
ments. Face very rare : eyes never. ^ 

^*gait^^^ Progressive : cause of attitude, expression, anj^ 


Muscular weakness progressive, but no absolute paralysis. 
Voluntary movements aU slow and deliberate. 

Attitude.— C haracteristic. Stands with head bent forward, 
^d rigid; arms flexed at elbows,. held away 
from body ; hands m front of abdomen. 

®^J“°son’s mask'. Expressionless and changeless, 
hi, smooth or winkled. 

/. shuffle, running after the centre of gravity " 

1T1 ° Sa-it). Starts slowly, and has 

rinid Spnc j pulled backwards, makes several 

as^dpqrrih!.^ V la-U , (‘ retropulsion ’) . Attitude, 

Gait walking and is cause of gait. 

Voice Oftpn several years after tremors. 

rapid speech monotonous. Hesitation followed by 

Sensation of great heat common, 
and aches temperature. (2) Cramps 

restlessness Olten severe in later stages, causing 

qJrv- I ^'Jtaneous sensation normal 
Skin. Sometimes thickened 

Mental Condition.— U nchanged. 

normal, „r increased. 

of >mprovem^t."BMomM'bedrirt^'^*^“^‘“*'^”‘^®' periods 
or other intercurrent disease^ ^ pneumonia 

Duration. — S to lo vear<!' i?.... 1 

jears. Rarely 20 to 30 years. 
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Diagnosis. — Usually at sight. Difficulty in atypical cases, or in 
absence of a characteristic symptom, e.g. : (i) Tremors absent, 
other signs often well marked ; (2) Tremor alone ; (3) Unilateral 
distribution. Generally these cases are in an early stage, and 
completer syndrome develops later. Diagnosis also from : — 
SENILE TREMORS.— Face muscles early affected. 

I OSTEO-ARTHRITIS.— Thickening or grating of joints. 

Treatment. — Does not cure, but alleviates suffering. Indications : 
to maintain strength and diminish tremors and rigidity. 
GENERAL.— Quiet life. Massage, active and passive movements, 
warm baths inhibit rigidity and aid nutrition. In later stages, 
comfortable bed and light bed-clothing. 

DRUGS.— Hyoscine hydrobromide. Either: (i) Hypodermically, 
gr. to jr’n at night ; or (2) By mouth, gr. increasing to 
gr. 3'ji night and morning. Considerable relief. Beware of toxic 
action Tinct. stramonii, n\ 5 to 20, t d s. For sleeplessness, 
barbitone. For aching pains, aspirin or salicylates 


II. CHOREA. 

(Sydenham's Chorea. St. Vitus' Dance.) 

A disease mainly of childhood, characterized by irregular involuntary' 

' muscular spasms, and by frequent occurrence of endocarditis. It is 
V;;^losely connected with acute rheumatism. 

Etiology. — 

/ AGE, — Usually between 5 and 15 years. Rare under 5 and over 

' 20 years, except in pregnancy. , „ , , 

SEX. — Females form 70 per cent. Over 20 years nearly all females. 

INHERITANCE.— («) Rheumatic family history 15 to 20 per cent ; 
ib) Nervous family common. Red hair frequent in chorea. 

RELATION TO ACUTE RHEUMATISM.— Close relationship 

of chorea shown by: — • 1 

r. Frequency of acute rheumatic arthritis either (a) previously, 
or (6) immediately before chorea. 

2, Frequency of acute endocarditis i also of penc^dius. 

3. Other symptoms occurring in both, e.g., tonsillitis, sub- 

cutaneous nodules. 

RELATION TO MENTAL DISTURBANCE.— Close. Usually 
clever children. Sudden strain, e.g.. fright: chorea may be 
immediate or after few days. Chronic strain: overwort at 
school of special importance. A group, very resistant to treat- 
ment. occurs in subjects intellectually below normal. 

RELATION TO PREGNANCY.— Not infrequent, especially if 
emotion great. Characteristics: (i) First pregnancy most 
common, {2) Onset about 3rd month. {3) Often severe, may be 
maniacal ; considerable mortality. (4) May recur in successive 
Rarclv. after abortion or full time. 

OTHeKtIOLO&ICAL FACTORS OF LESS IMPORTANCE.- 
Acute Infectious Fevers.— TSo relation except to scarlet fever 
with arthritis. 

Imitation. — ^Never a cause. 
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Chorea — ^Etiology — Factors of Less Importance, continued. 

Hysteria . — ^May simulate chorea ; and is one cause of ‘ epidemics I 
of chorea*. 

Reflexes . — Irritation by worms, adenoids, ocular defects : n 
relation beyond effect on health. 

IVEorbid Anatomy. — Acute endocarditis in 90 per cent of fatal 1 
cases. Site and nature of specific lesion obscure. Choreiform / 
movements experimentally produced by lesions of superior cere- ' 
bellar peduncles, optic thalamus, caudate nucleus, and red 
nucleus, but no proof of presence in chorea. 

Poynton, Holmes, and Paine described small cortical lesions 
with presence of rheumatic diplococci (encephalitis). 

Kirkes' Theory . — ^Multiple minute cerebral emboli from endo- 
carditis. Unproved. 1 

PATHOGENESIS.— Two predominating factors, often coexistent ; 
(i) Acute rheumatic manifestations ; {2) Mental overstrain, acute, 
chronic, or inherited. 


Symptoms. — 

GENERAL DESCRIPTION OF MOVEMENTS. — Irregular, invol- 
untary, purposeless, spasmodic movements. 

Irregular. Same movement is not repeated, as it is in tics. 

Involuntary, but, with mental effort, movements can b\ 
inhibited temporarily and a voluntary movement performed. 

Purposeless, but muscles contract in sequence as in performing 
a voluntary movement ; differing from the contraction of a 
single muscle, e.g., platysma myoides, as in certain nervous 
conditions. 

Spasmodic.— M ovements sudden and of short duration. 

during Sleep. — Movements usually cease. 

All possible movements, voluntary and of expression, may 
occur, and in all grades of severity. 

Paresis, some degree invariable ; (2) 
inco-ordination ; (3) Hypotonus. Assessment and separation 

usually impossible. 

Se M MOVEMp^TS.-Frequency: (i) Hands or 

riplit hnf Hemichorea common, especially 

on movements well ex-hibited 

MODES ON ONSET. — (i) Movements rapidly develop f2l Drop- 

Stf ^ 

CLINICAL CONDITION DEVELOPED.— 

ton^mTIeri^^rin Facial expressions, eyebrows,^ 

lumer ’ "^oj^'^'ents of fingers, hands, slmulders.f 

V E sudden Respiration : often affected,\ 

//o« • inspiration. Mastication and degluti- ' 

iton . dilhcult m severe cases. ° 

pSc'for°weoLi"'5ln'‘’"®'^* = occasionally com- 

plete for uceks in severe cases : never permanent. 
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Cakdiac Symi'Toms and Disr.ASi:. — Rtircly cardiac pain or 
complaints. Heart rapid. Apex beat often difiusc. Ilasmic 
mnminrs (ha«e or le*-s often apex) not uncommon. No 
dilat.ition, or displacement of apex beat. 

OnCiANic Hr. \KT Hisr.Asr.. — Very frequent. A'o/c : (i) Present 
at onset from previous rheumatism (lustorj' often absent) ; 
or (:) Develops during chorea or afterAvards : occurs in 
50 per cent at least. (3) Becomes commoner with each 
recurrence, (.j) Arute nidncartltlts usual form : generally 
mitral valve, stenosis frequent. Present in 00 per cent of 
fatal cases. Ulceration rare. Embolism rare. (5) Poi- 
catJilis common 

Tr.Mi'r.KATi’KJ;. — In severe cases rarely absent, but slight and 
of short duration. Continued pyrexia suggest.s endocarditis 
or arthritis Hypeqryrcxia, usually with pericarditis or 
delirium. 

Itr.n.nxr.s. — No constant change. Kttec-jetk : rc.sponse often 
delayed and then contraction ‘sustained’ May be due to 
(rt) increased reflex, or probably (/>) a choreic movement or 
pseudo-reflex. 

Paui'.sis. — U sually slight Rarely, severe (movcmcnt.s often 
slight): flaccid type : never permanent {‘p.araly tic chorea’). 

Mr.NTAt. DisTURUANcr.s. — Common but slight: dullness or 
irritability. Rarely mania ; and then usually in adult 
female.s and pregnancy ('chorea insanicns’). 

St'ncuTANUous Nonuu’.s.— On fibrous stnictures : especially 
palpable at point of elbows and wrists ; usually multiple, 
rarely larger than pea. Presence serious : confine to lied 
while present : pericarditis often occurs. 

.-\xvKMi\ develops in later stages. 

Of less importance : Sensory symptoms ; pain verj' rare. No 
changes in sensation. Sphincters unaffected. FJectiical ic- 
actions : normal. Pupils usually dilated : hippus may occur. 
Sliin : occasionally various ‘rheumatic’ cniptions, e.g., 
crythemata, purpura. Urine : urea excretion high. 

Variotios. — Certain special types: (i) Hemichorca; (2) Paralytic 
chorea; (3) Chorea of pregnancy ; (4) Chorea insanicns ; {5) Chorea 
gravis — movements of great severity. 

Course and Prognosis. — 

DUR.\TION. — Variable. Movements rarely exceed two months. 
Relapses common. 

RECOVERY from immediate attack usually complete ; when 
severe, slight movements may persist, increased on excitement. 

RECURRENCES.— Frequent, c.spccially in spring. 

MORTAI.ITY.— About 2 per cent. 

TEST OF SEVERITY OF ATTACK.— Consider : (i) Extent of 
involuntary' movements. (2) Extent of performance of voluntary 
movements. (3) Affection of speech, (.j) Dangerous symptoms 
and conditions, as below. 
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Chorea — Course and Prognosis, continued. 

DANGEROUS SYMPTOMS AND CONDITIONS.— 

1. Acute endocarditis. Affects remote more than immediate 

prognosis. Embolism rare. 

2. Pericarditis. Subcutaneous nodules often precede onset. ( 

3. Hyperpyrexia. Pericarditis frequently present. Prognosis 

serious. " 

4. Chorea of pregnancy. Often severe. / 

5. Chorea insaniens, and severe psychical disturbance. Most 

frequent in last group. 

6. Chorea gravis. Exhaustion may be fatal. 


Diagnosis. — Usually simple. Main difficulties : — 

HYSTERIA. — Movements purposeful, usually repeated. Worse 
on order to control. 

TICS AND HABIT SPASMS. — Repetition of similar movement. 

In rare maniacal and paralytic choreas, movements occasionally 
overlooked. 

Difficulties rarely occur with other tremors, e.g., athetosis, 
Friedreich’s ataxia, and sequelae of encephalitis lethargica. 


Treatment. — Two essentials; (i) Complete rest; (2) Full diet. 

REST. Complete rest in bed, for body and brain, i.e., no books 
or game.s. At least four weeks, and until movements completebv. 
subside. • ^ 

Cominence with milk (5 pints), cream, eggs, and bread and 
butter. Full diet in few days with extra milk and cream, or in 
milder cases from onset. 

DRUGS. Little value, and action on spasms slight. In most use 
are ; — “ 


Aspirin gr. xl to lx, daily. (Calcium aspirin is more soluble.) 
especially if rheumatism. Salicylate of sodium similarly, 
but less valuable. 

.‘\RSENic.— Good tonic : no proved effect on sp asms Fowler's 
solution, Il\ 13, t.d.s. ; increase Tl\j, alternate days, to 111 xv ; 
well diluted and after food. Watch for signs of excess, and 
if occumng remit for one week. 

SEDATiyp. Chloral and sod. bromide, aa gr. v to x, t.d.s., 

, piminish spasms, but subsequent mental 
dctangement not infrequent, especially in severe cases, less 

but sedatives here unnecessary, 
remitting drug. Hence use only in 
wcnl'np« mcasurcs fail. Remit if cardiac 

unSl 'iose o-i gm. for few days } 

not ’• and serious toxic results> ' 

?ou\ir Wment. ^ 

btimu ant^ Sleep often prevented and is essential : obtain rest 
in^iiilatiL? bromide, or chloretone ; (2) Chloroform 

■\CUTF FVDO^iTTn succeeds if chloral fails. 

- -^UOCAUDITIS.— 'See Endocarditis, p. 797. 
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CONVALESCENCE. — TrcatTOcnt of great importance. 

Fresh Air. Moderate cxetcise. Long night, and rest on couch 
part of day. 

Fuli. Diet. Tonics of iron and stiychnine. Cod-liver oil or 
similar preparations. 

Correct all Sources of Irritation, viz., ocular defects, 
adenoids, etc. 

Warn Parents Ao.mnst : possibility of recurrences, of heart 
disease, and of ill-effects of mental worrj', especially exam- 
ti:afio)ts. 

III. HUNTINGTON’S CHOREA. 

(C/iroJiic Hctcdtiary Chotca ) 

A rare disease characterized by: (i) Choreiform movements; 

(2) Onset in middle life ; (3) Progressive mental weakness ; (4) Usually 

hereditary and familial. 

Etiology. — 

AGE. — Onset at 30 to 40 years. Both sexes. 

HEREDITY. — Has been traced through many generations : trans- 
mitted by both sexes. If one generation escapes, does not recur. 

Morbid Anatomy. — Lesions in central ner\'Ous system, but not 
pathognomonic ; general resemblance to dementia paralj'tica. 

1. BASAL GANGLIA — Degeneration of nerve cells. Also in 

cerebral cortex. 

2. MEJIBRANES. — Chronic pachymeningitis and inflammation of 

pia-arachnoid. 

3. CHRONIC ENCEPH.ALITIS. — Atrophy of convolutions : 

primary parenchymatous degeneration of neurons. 

Symptoms. — 

ONSET gradual : movements before mental changes. 

MOVEMENTS. — As in chorea, but slower, and inco-orduiaiion 
marked. Commence in hands and face. In early stage controlled 
by will, and voluntarj* movement possible. Later severe and 
universal. Much facial contortion, speech difficult owing to 
tongue spasms, gait lurching. 

MENTAL DISTURB.ANCE. — Attacks of depression or ejccitement : 
may be suicidal : progresses to complete dementia. 

Course. — ^Progressive. Life often not shortened. 

Treatment. — Palliative onlj-. Arsenic and tonics. 

SEIOLE CHOREA. 

Onset usually after 50 years. Occasionally ascribed to anxiety or 
/ fright. 

I Movements as in chorea. No relation to rheumatism or endocarditis. 

Morbid Anatomy. — Resembles Huntington’s chorea. Regarded by 
many authorities as a sporadic form (probably correctly), and 
course may be identical, but differs in following : mental changes 
arc rarer, recovery’ may occur, no hereditary or familial factors 
(brothers, sifters, and children unaffected). 
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CONGENITAL CHOREA. 


Vety rare. Movements present from 
spasticity. Mentally slow but not idiots, 
chorea. 

Note. — Ceyebyal diplegias with choreiform 
definite spasticity. 


birth and persist. No ; 
Related to Huntington’s' 

movements show^ 


IV. MIGRAINE. 

[Hemicrania.) 

A condition characterized by paroxysmal attacks of headache, 
usually with nausea, and often preceded by disorders of vision. 

Etiology. — 

usually between 5 and 20 years : rarely after 30. 
Common. Gout and neuroses not infrequent in 
family Mental ability often above normal. Rarely in outdoor 
occupations. 

Worries ; gastric disturbances ; 
ocular defects , fatigue ; menstruation. Often no evident cause. 

Pathology — No gross changes. Theories include 

'' dilatation of vessels 

and cerebral oedema). — Suggested by vasomotor phenomena^ 

2. PITUITSy'^SWELLfNa^^^ arteries and transient paralyseNf" 
t NewSi?*^^ hydrocephalus of one lateral ventricle. 

^“*^outrf£^r^H^^?^ proportion suffered in 

related to errw headaches) ; these cases are 

hy??RWmTa and steatorrhcea) and possibly 

leS^ IhamSeris^fr ■ ^y.fPP™Priate treatment : oftl^u show 

group. -vegetarian diet. Some are akin to allergic 

Symptoms 

“1lect?y^dfuS''^o1S^^^^^^ «y”Ptoms common. 

PREMOp^liRY 

combined^^^S'^AlteraK^^ common. Two forms, often 
of sight or small cpn^rTw-" 'steaminess’ 
may be homnnv7n,?^^^V^^*”^ ®P?^ gradually extending ; 
colours usuallv Occurrence of / 

centrallV and snroad hnlliant. Often commence^/ 

figures’? All in bands or 'fortification V' 

2. Sensory Phenomen \ formed objects. j 

spreading slowh- to he^rf-^^’ ^^"Shng in an extremity, 
headache. SubLuentiv opposite side to > 

ana:sthe.sia. ^ ^ slight paresis, or sometimes 

3. Vertigo. Slight Incoherence, or Aphasia .-Occasionally. 
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HEADACHE. — ^Follows premonitory symptoms. 

Onset.^ — Usually in one spot, temple, eyeball, etc. Extends 
and increases : usually unilateral, i.e., hemicrania ; occasion- 
ally pain extends into neck, rarely arm, or both sides of head. 
Scalp tenderness common. Intensity varies : often extreme. 
Character boring or throbbing. Increased by movement, 
noise, light, or erect position. 

NAUSEA. — Rarely absent. Anorexia marked. Vomiting occasion- 
^ ally : may be recurrent. 

VASOMOTOR PHENOMENA. — Occasionally : sometimes marked. 
May be unilateral. Face and extremities pale and cold, pupils 
small ; later hyperamia. Pulse may be slow. Temporal arteries 
may be in spasm. 

VARIATIONS IN ATTACKS. — Headache and nausea without 
premonitory symptoms common. Less often, marked visual 
phenomena with slight headache. 

DURATION. — ^Usually one day, ends with night’s rest ; if severe, 
subsequent malaise one to two days. In rare cases, may be 
subsequently a transient aphasia, paresis, or complete blindness. 

Course. — ^Attacks recur for years. Subject often aware of approach 
of an attack before definite premonitory symptoms. Often 
monthly or periodically, but frequency varies. In same indi- 
vidual, attacks may resemble each other closely, or may varj' 
greatly. Cessation usual about age of 50, or after climacteric : 
sometimes wth removal of exciting cause. 

Diagnosis. — 

EPILEPSY. — In migraine : (i) Prolonged premonitory symptoms ; 

(2) Visual phenomena ; (3) No unconsciousness or spasm ; 

(4) Severity of headache. 

CEREBRAL TUMOUR. — In migraine : (i) Long duration ; (2) Long 
intervals of freedom ; (3) No optic neuritis ; (4) Visual phenomena. 

CHRONIC NEPHRITIS. — In migraine : no urinary changes. 
Note. — After attack of migraine, much pale urine may be passed. 

Treatment. — Subject sometimes learns, and occasionally averts, 
exciting cause. Blood-sugar should be estimated. 

GENERAL HYGIENE. — General healthy life, with outdoor 
exercise. Also : — 

1. Treat any exciting cause, especially ocular and gastric 

defects. 

2. Diet. Vegetarian diet, or reduction of meat, often, but not 

invariably benefits. Some subjects need meat. Alcohol 
best omitted. 

3. Bowels. Strictly regulated. 

FAT METABOLISM. — Always worth trial. Principles : (i) Avoid 
fat (especially of milk) ; (2) Food at short intervals (ai hours) ; 

(3) Alkalis ; (4) Sugar plentifully. 

PREVENTION OF ATTACKS.— Often defies treatment. Try 
luminal gr. J, b.d. or t.d.s. 

TREATMENT OF ATTACK.— Rest in a quiet dark room. Wannth 
to feet. Hot drink. No alcohol. At earliest warning, a saline 
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Migraine — ^Treatment, continued. 

puree and calomel. Local : cold compresses to head. Drugs 
vary with subject : aspirin gr. x to xxx, or phenac^in gr. vii] 1 
with caffeine gr. ij. or pyramidon gr. vij to x. Ergotamine/ 
tartrate : often successful. Femergin tablets contain i mgm. * 
also solution for injection. (Most subjects prefer to be undis-\ 
turbed.) Tonic after the attack. 


} 


V. NEURALGIA. 

Paroxysmal pain in course of a nerve in absence of organic disease 
of the nervous system. This definition excludes neuritis. The pain 
and symptoms may be identical with, and the distinction difficult 
from, conditions with an organic basis. Visceral referred pains are 
not true neuralgia. 

Etiology. — 

AGE. — Usually middle life. 

SEX. — Commoner in women. 

PREDISPOSING CAUSES.— (i) Neurotic taint ; (2) Aneemia and 
debility of all forms ; (3) Influenza, enteric fever ; (4) Gout, 

alcohol, lead poisoning, diabetes, malaria (this group is probably 
neuritis). May be good health. 

EXCITING CAUSES.— CoW, constipation, worry, peripheral 
irritation. 

Symptoms. — 

PAIN. — General characters : — 

Paroxysms every few seconds to minutes ; burning or shoot- 
ing. Between paroxysms : dull ache or painless. 
Distribution. — Unilateral. In course of a nerve, nerves, or 
division of nerves : but may spread widely in height of 
paroxysm. 

‘Tender Spots’. — Tenderness mainly at certain spots in course 
of nerve : usually at emergence through fascise or bone. 
Recurrences usual. 

VASOMOTOR AND TROPHIC CHANGES.— Occasional. Skin 
during paroxysm cold, and later hot (often feels numb). Rarely, 
ciythema or ccdcma over area : when chronic, hairs may whiten 
and fall out. 

Diagnosis. — 

ORGANIC DISEASE of nervous system or viscera to be excluded. 
NEURALGIA. — Usually ; (i) Unilateral ; (2) Intermittent ; (3) 
Tenderness mainly at certain tender spots ; (4) No muscular 
M’asting : (5) No anaisthesia. 

REFERRED PAIN OF VISCERAL DISEASE.— Pain and super-^ 
ficial tenderness in areas not of peripheral nerve distribution. 
NEURITIS. — (i) Pain more continuous ; (2) Whole course of / 

nerve tender ; (3) Muscular wasting. Diagnosis may need long \ 
observation. 1 

Treatment. — 

INITIAL. — ^Trcat any peripheral irritation. Reassure patient of 
absence of organic disease. 
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LOCAL TREATMENT. — Mainly counter-irritation. 

1. Heat or Cold. — ^Hot bottle or poultice. 

2. Sedative Applications. — (i) Menthol, (ii) Liniment of 

aconite, belladonna, and chloroform (‘ A.B.C. ') . (iii) Freeze 
tender spots with ethyl chloride. 

3. Counter-irritation. — Mustard. Blisters (liq. epispasticus). 

Cautery. Leeches. Electricity. 

4. Injections of Alcohol into Nerve Trunk. 

GENERAL TREATMENT. — Treatment of predisposing causes : 

tonics, cod-liver oil. Diet plain ; meat in moderation only. 
Regulate bowels. Regular exercise. Massage. Change of air. 
Alcohol often effective, but needs care. 

SPECIAL ANALGESIC DRUGS.— Tincture of gelsemium (lH.x, 
t.d.s.). Butyl chloral hydrate (gr. xxx to 1 , daily). These t^vo 
particularly in head neuralgia. Note that butyl chloral is incom- 
patible with alcohol ; can be combined with gelsemine hydro- 
chloride gr. t.d.s. Pjrramidon (gr. vij to x, t.d.s.), phenacetin, 
aspirin. Any of these often effective. Also quinine. Morphia 
and cocaine to be avoided. (See also Fibrositis, p. 1088.) 

SPECIAL CLINICAL VARIETIES. 

Neuralgia of Fifth Nerve and Allied Conditions. — See Tri- 
geminal Neuralgia, p. 998. 

‘•'Cervico-occipital Neuralgia. — 

NERVES INVOLVED.— Posterior branches of cervical i to 4. 

Often bilateral. ’ . , 

PAIN. — Back of head and neck, especially along great occipital. 
TENDER SPOTS. — Midway between spine and mastoid processes. 
SCALP. — ^Extreme hypersesthesia common. 

ETIOLOGY. — Cold. Also in cervical caries. 

SPECIAL TREATMENT.— Division of nerves. 

Brachial Neuralgia. — 

NERVES INVOLVED.— Branches of brachial plexus. 

PAIN. — Shoulder, axilla, along inner arm (ulnar nerve) to fingers. 
TENDER SPOTS.— Behind elbow (ulnar). Axilla. Posterior 
border of deltoid (circumflex). 

ETIOLOGY. — Ordinary causes, but injury common and cold rare. 
Increased by movement. Closely related to brachial neuritis and 
arthritis of shoulder-joint. 

Intercostal Neuralgia. — , , , 

NERVES INVOLVED. — ^Anterior branches of dorsal nerves 2 to 9. 

Common. ^ . ... 

PAIN. — Constant ache, with paroxysms. Increased by respiration. 
TENDER SPOTS. — At three cutaneous branches, viz., near spine, 
' mid-axilla, near sternum. 

SUPERFICIAL TENDERNESS.— Often severe. 

/ ETIOLOGY. — Common in : (i) Women, especially with hysteria , 
I (2) Herpes zoster, before and after eruption. 

DIAGNOS^IS. — ^From (i) Spinal disease : tabes, caries, aneurysm, 
tumour. (2) CaUus of fractured ribs. (3) Angina pectons. 
Also (4) Acute lung conditions. . 

TREATMENT. — Counter-irritation, blisters. Prognosis good. 
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Neuralgia — Clinical Varieties, continued. 
iyiastod3mia [Neuralgia of Breast ). — 

NERVES INVOLVED. — Intercostals supplying breast (2 to 6). 
Usually on left. 

ETIOLOGY. — Women, middle-age. Debility, pregnancy, over-# 
lactation. \ 

SPECIAL TREATMENT. — Ascertain, and assure patient of, absence 
of neoplasm. ' 

Lumbar Neuralgia. — 

NERVES INVOLVED.— Lumbar plexus. 

TENDER SPOTS AND PAIN. — Commonest : iliac crest, scrotum, 
labium majus. Occasionally : ‘irritable testis’, spermatic cord, 
inguinal canal. 

LOCAL CAUSES. — Constipation, pelvic disease. 

‘CRURAL NEURALGIA*. — Mainly front of thigh (anterior crural). 
Colon disease, sciatica. 


Coccygodynia. — 

NERVES INVOLVED. — Coccygeal plexus. 

ETIOLOGY. — In women : hysteria, after labour, etc. 

PAIN. — Severe and obstinate. Increased by sitting. 

SPECIAL TREATMENT. — Removal of coccyx : not always 
successful. 


Motatarsalgia {i\/or/on’s Disease ). — 

PAIN.— In 4th metatarso-phalangeal articulation, may extend up 
leg. Unilateral. 

women. Morton's explanation : head of 
5th metatarsal squeezed under 4th and pinches metatarsal nerve- 
(doubtful). 

DIAGNOSIS. — From acute rheumatism. 

treatment.— A void tight shoes; treat flat-foot. 
iMnally, excision of head of 4th metatarsal. 

Peet.-Often from flat-foot. 

R invariably, gonorrhoea. 

^^neurhis^ NEURALGIA (e.g., tender toes in enteric) .—Often 


Visceral Neuralgia . — See Nervous 
Hysteria ; Neurasthenia. 


Dyspepsia, 


p- 415 ; 


also 


VI. OCCUPATION NEUROSES. 

sionTi*'muic,?I-Fr'''^^r^'’ P^in on attempting, some profes- 

constder^Weir;of o°^\-.^°^ frequent petition over a 

are comolex nrtc iV organic disease. Occupations affected 
•illv luinm'-ii. learnt, but by repetition becoming practic- 

mu'sdes cTS; special actfand the 

i" other groupings and actions. 

tions hut Cramp is applied to the various condi- 

considered -f often absent, and hence affection is usuall}' 

‘Writer’s cr-\mn’ n disturbance of the nerve centres. 

^^^ltcr.s cramp is the typical and commonest form. 
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Writer’s Cramp. — 

ETIOLOGY. — Age 20 to 45 years. Both sexes liable, but males 
predominate. 

> PREDISPOSING CAUSES. — (i) Overwork, common ; (2) Faulty 
position in Avriting. Occasionally (3) Slight injury ; (4) Nervous 
disposition. 

Faulty or Strained Positions. — Specially affects those 
writing with wrist or little finger as fixed position. Correctly, 
tlie fingers should be used only to hold pen, and that lightly, 
and practically all movements made from wrist or forearm, 
forearm resting on table. 

SYMPTOMS. — Commonest form is inability to keep index finger on 
pen. Complaints may be: (i) Patn. ‘Neuralgic type’. (2) 
Weakness. ‘Paralytic type’. (3) Spasms. ‘Spastic type’; un- 
common ; spasm may throw pen from hand. Distinction of 
types unimportant : pain and -weakness often inseparable. 

Onset. — Gradual. First at end of long day and in fingers 
only. Later, immediately on writing. If persisted in, 
spreads to forearm and even shoulder. 

Tenderness over nerve trunks in severe cases. May be local 
oedema. 

Sensation and Electrical Reactions normal. Wasting 
rare and slight. 

COURSE AND PROGNOSIS. — ^Always increases if action continued. 
Prognosis best in mild forms, of short duration, and after injury. 
Prognosis bad with ; (i) Neurotic taint ; (2) Long duration ; 
(3) Faulty position. Long rest may cure, but relapse common. 

DIAGNOSIS. — ^Many diseases disturb -writing, and examination 
must be fully made for ; — 

1. Organic Disease of Nervous System. — ^A s dementia 

paralytica, hemiplegia, disseminated sclerosis, etc. ; also 
paralysis agitans. Dystrophies, myelopathies, cervical nb 
and lesions of brachial plexus and its branches, sjnringomyelia. 

2. Local Disease. — ^As bsteo-arthritis, tenosynovitis, neuritis. 

Also examine : (i) For neuroses in patient and family. (2) 

Action of writing: of essential importance. ‘Phobia’ of 
writer’s cramp not uncommon. 

TREATMENT.— 

Rest from the action : immediate and complete. If mild, 
three months. Holiday preferable. 

Severe Cases. — Rest nine months. Tonics. Massage and 
gentle exercises for hands (after pains subsided). 

Re-education of method of -writing from commencement, i.e., 
copy-books. Operations useless. 

If Recurrence. — ^Write -with left hand, or use typewriter. 

Other Varieties of Occupation Neuroses. — ^Numerous. General 
facts and treatment as in Writer’s Cramp. 

.‘PIANIST’S CRAMP’. — ^Not uncommon. 

‘ TELEGRAPHIST’S CRAMP’.— Very rare. 

‘TYPEWRITER’S CRAMP’.— Excessively rare. 
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VII. EPILEPSY. 

A disorder of the nervous system characterized by repeated attacks 'i 
of loss of consciousness, often associated with convulsions. Two/ 
principal types : (i) Gi’and mal or major epilepsy : unconsciousness 
with convulsions. (2) Petit mal or minor epilepsy : unconsciousnesli 
without convulsions. Also Jacksonian epilepsy, in cortical lesions x 
convulsions without unconsciousness ; this type and certain epilepti-l 
form convulsions are etiologically distinct from true epilepsy. 

Etiology. — 

AGE. — Onset commonest under 5 years : 75 per cent before 20 
years. No age quite immune, but onset of true epilepsy rare 
after 30 years. Onset common in infancy, puberty, and second 
dentition. 

SEX. — Equal in childhood. In later decades males in excess. 
Frequency of attacks increased at menstruation, especially when 
irregular. Menopause and pregnancy, no influence. 

SPECIAL FACTORS.— 

1. Heredity. — Direct inheritance not infrequent (statistics 

vary). Also epilepsy, insanity, and neuroses common in 
family history, direct or collateral. 

2. Reflex Irritation. — Often coincidences, but, in some, 

removal stops the fits. Most definite is worms ; less so 
teething, adhesions of prepuce. Eyes, ears, nose, digestioi 
genitals often suggestive. 

3. Psychical Conditions. — Fright. 

Syphilis and alcohol are not factors of true epilepsy. 

Pathology — An epileptic attack is due to sudden discharge of 
nervous cerebral cortex. Site of origin probably 

vanes, illustrated by differing aurae. Lower path proved by 

in into internal 

HISTOLOGY. — No constant changes. 

^ an attack of epilepsy are : (i) Aura; 
Dheiimen^ I- ^oa'^a^sions ; (4) Post-epileptic 

Sartiaro? corXw 1 combinations occur, loss of consciousness, 

^ forTSli. ®™"™s.-Occa5ionany vague sensations 
health^SS: Often none, and 

^*QfteT^abterif ^ Preceding loss of consciousttess. 

forms are • aura usually recurs. Commonest 

•jenqTfinne' ^ 1 Giddiness ; fullness in the head "hi 

SaSiLen'^nTrf"”^ ^"^crs, etc. (2) Visceral 

S * commonest, may ascend to throat and/ 

oc?is in Sher”a°°®f‘°“f®®® phenomenon \ 

5e«5cs • vf cardiac and others. (3) Special S 

ID Ai'idilnnr * commonest : flashes and colours. 

1 Smells and tastes: rare. 

M) Js:\c>itcal. Fear; Jackson's 'dreamy state' of strange 
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surroundings. (5) Motor : Rare as an aura, but with 
onset o£ unconsciousness may be sudden short run or 
rotations. 

Loss OF Consciousness.— Onset sudden, often loud cry, 
falls without attempt at protection. 

Convulsion. — Three stages : — 

1. Tonic Stage. — General rigidity, but severer on one 

side ; head retracted and rotated, and usually eyes 
also, to one side ; elbows and VTists flexed, hands 
clenched, or in interosseal flexion ; lower extremity 
extended ; respiratory muscles fixed, whence lividity 
and rapid cyanosis ; pupils dilated. Duration, few 
seconds. 

2. Clonic Stage. — Twitching commences : progresses 

in severity and frequency to violent convulsions. 
Face, eyes, head, trunk, and limbs affected : mainly 
on one side. Jaw and tongue spasms cause biting 
of tongue. Mictiirttwn common Respiration recom- 
mences noisily, and cyanosis lessens. Frothy and 
often sanious saliva. Cold sweat. Rapid pulse. 
Spasms diminish in frequency, often not in violence, 
until cessation. Duration, i to 2 minutes. 

3. Stage of Coma. — Unconscious. Limbs flaccid. Con- 

gested. Deep respiration. Dilatation of pupils 
diminishes. Returns to consciousness gradually, 
or often falls asleep. 

Recovery. — Headache, exhaustion, or slight confusion. May 
be vomiting, or passage of pale unne. For various sequel®, 
see below. 

Reflexes absent during unconsciousness. On recovery, 
usuall3' increased knee-jerks, ankle-clonus ; plantar flexion 
of toes. 

B. PETIT MAL. — Transient unconsciousness without convulsions. 
Onset sudden, duration short, phenomena often slight. Expres- 
sion becomes fixed, pupils dilate, slight pallor ; occupation 
interrupted, e.g., cessation of talking or articles _ dropped. 
Micturition common. In some cases various automatic actions, 
especially undressing. Recovery in few seconds, often unaware 
of occurrence. 

Aura rare ; occasionally previous slight faintness. Un- 
consciousness sometimes only partial. Sequel® not 
uncommon. 

Sequelae to an Attack of Epilepsy. — 

f' I. POST-EPILEPTIC AUTOMATISM.— More frequent in petit 
mal. May be no apparent loss of consciousness. Commonest 
form is continuation of day's work or actions without subse- 
' quent recollection of its performance. In other cases, various 

crimes and indecencies. 

2. transient hemiplegia, aphasia, or muscular weakness. 

3. HYSTEROID CONVULSIONS.— In hysterical subjects, follow- 

ing petit mal. 


MED 


67 
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Epilepsy — Sequelae to an Attack, continued. 

4. STATUS EPILEPTICUS. — Recurrent convulsions without ' 
regaining consciousness. Temperature rises (103° to 105°) ; ' 
rapid pulse and respiration. High mortality. 

Course and Occurrence of Attacks. — 

RECURRENCE. — Almost an essential feature. Frequency : from \ 
one or two yearly to hundreds. Remissions : interval may be /\ 
years, especially from infancy to second dentition. Health in ’ 
intervals often good, but subjects frequently irritable or neurotic. 

HOUR OF OCCURRENCE OF ATTACK. — Often constant in an 
individual. 

NOCTURNAL EPILEPSY . — Important. Wakes with wet bed, sore 
tongue, slight headache and confusion. Often long unrecognized. 

T^ PE OF ATTACK often varies. Frequently both grand and 
petit mal. In others, initial petit mal develops into grand mal ; 
or vice versa, under treatment. 


Diagnosis {see also Epileptiform Attacks, p. 1060). 

MAL. Characteristics : (i) Rapid unconsciousness ; (2) 
Tonic and c onic stages ; (3) Micturition ; (4) Biting of tongue. 
Mam difficulty from hy steroid convulsions : (i) Onset gradual ; 

2 Convulsions of irregular course ; (3) May talk or scream ; 

(4) ^Jver micturates or bites tongue; (5) Long duration; (6)^ 
Rjipid return to consciousness ; (7) Never injured by fall. 

iTnf Years. Investigate for an organic cause 

Attacks, p. 1060). ® • 

Syncope. Cause often obvious ; 

wSs S°"’ '*'=• 

PROGNOSIS FOR RECOVERY UNDER TREATMENT Un- 

ffivourable features : (i) Onset in infancy ; (2) Petit mal ■ (3I 

H 5) Aental wiknif. 

iMost favourable is late onset of infrequent grand mal also 

« worse, Sd is Sten un- 
.^Sgravated, by treatment curing grand mal 

moSolv", 

““““ P^rtically to statu. epUeplicus or 

'^”010 bfrlh feeble-minded 

frequent" ive? Iran oeS Ifort “P“‘?'‘!' l (0 AttacksV 
Particularly neS mS • eommencmg in early life ; ( 2 ) J 

attacks ceLe^ * ’ ™ay commence after epileptic ( 

Record to bo kept of all Sttacks'Tnd Cltment”®''® 
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GENERAL TREATMENT.— General quiet life. Treat any ill- 
health, peripheral irritation, rickets, etc. No alcohol. 

Exercise. — ^Moderate. Certain forms, c.g., swimming, arc 
obviously dangerous. 

Education. — Always continue if possible, as attacks may last 

throughout life. . . 

Marriage. — Discourage. Great risk of epilepsy, insanity, 

imbecility, or neuroses in offspring. No effect on attacks ii 
sexual intercourse moderate. 

are pre-eminent. Definite 

advisable ; frequent changes to be avoided. Often control 
fits, sometimes cure, but when failing, ot'^er drags /"aj? Y 
succeed. Administer for two years after last attack, reducing 

dose in second year. . 

Dosage.— For adult 30 to 60 gr. daily : maximum go gr. Plan 
larce dose to precede hour of fit when known, c.g., 
noctc in nocturnal epilepsy ; or similar dose on rising with 
common after-breakfast attack. Children stand 
SrouELm OF Bromides.— (i) Acne and bromide cruphon . maj 
be obTtinatl (2) Menial depression. {3). Loss of appetite. 
Luminal.— Often valuable, especially for petit mal. Maximum 
daily dose for adults, 2 gr. 

Prescriptions (dosage for adults).— 

B Pot. Bromidi gr. xy { Spt. Chloroformi 
Liq. Arscnicalis n\ij | Aq. 

t.d.s., p.c. 


nix 
ad 35s 


Pot. Bromidi gr. xv 
Sod. Biboratis gr. v 


Tinct. Digitalis Jlv 

Spt. Chloroformi nix 

Aq. 0 ®® 

t.d.s.', p.c. 

TvTttoGENIC diet. — F its in children arc reduced by starvatiim, 
probably due to acidosis. Kctogcnic diet 
reduction of carbohydrates and substitution of high 
Acidosis must be positive to feme chloride reaction. Diet borne 
well by children : adults object to carbohydrate shortage. 

“clult 33. for children 50, 

2. Avw:nit^ofProtein^(h.—For adult 5 grm., for children 

3 Cn/oS' 't»rOH?Gr««»»r.-Fat 9 ; protein and carbo- 

4 Commence with 1-5 to i— viz., fat in grm. 

= 1*5, protein and carbohydrates together - i. In- 

CALCULATioNlsince* number‘d oT calories (K) fimount of 
^ Jtrotei^ (P) are knoivn, the amount in grammes of fat (F) and 
carbohydrate (C) can be calculated from the formula: (for 1-5 

to I diet):— F=i-s(C-fP) 
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Epilepsy — ^Treatment, contimted. 

TREATMENT DURING AN ATTACK.— Place recumbent, loosen 
clothing at neck, place between teeth a tongue depressor, spoon, 
etc. Shortening of attack impossible. Subsequently, allow to 
sleep ; turn on side if vomiting. 

ARREST OF THREATENING ATTACK.— Rarely possible. 
Occasionally by patient through effort of "will. Rarely with aura 
in a finger, etc., by tying tight constriction above site. 

STATUS EPILEPTICUS. — Attempt to check convulsions. Chloro- 
form inhalation most effective, but fits may recur subsequently. 
Inject morphia hypodermically. Bromides valueless. 

Tongue may fall back and need traction. 


PYKNOLEPSY. 

{Fri edmann-Heilbronner’ s Disease .) 

Onset in childhood. Characterized by attacks of petit mal, mild 
and short. Consciousness not completely lost ; no clonic spasms ; 
no headache. Attacks very numerous. Always cease spontaneously 
after duration of weeks or years. Drugs have no effect. No mental 
deterioration. No family history of epilepsy. 


JACKSONIAN EPILEPSY. 

Due to irritation of motor cortex, especially tumour [see pp. 1014, 
1015) • ulso trauma, inflammatory conditions; rarely in general paraly- 
sis of the insane and uramia. 

Characterized by : (1) Consciousness retained (or lost late) ; (2) 
Spasm commences in group of muscles (‘signal symptom’) and 
spreads deliberately, e.g., from fingers up arm : usually remains 
localized. After many years may become widespread. 


5 - 

6 . 


epileptiform: attacks. 

Attacks of loss of consciousness and convulsions in adults may 
also occur in : — , ^ 

1. Chronic alcoholism. 

2. Syphilis. General paralysis of the insane. 

3. Uraemia. Nephritis with oedema. 

4. Eclampsia of pregnancy. 

Injury to brain. Post-hemiplegic epilepsy 
‘ throm- 

7. Stokes-Adams’ disease. 

8. Encephalitis. Any type, 
g. Tclanj'. Any origin. 

10 . Neoplasms. Jacksonian epilepsy. Pituitary lesions. 

viii. infantile convulsions. 

info Uc 'fpilop,™ 
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Causes . — Debility practically always present. 

1. GASTRO-lNTIiSTINAL DISTURBANCES. 

2. PERIPHERAL IRRITATION, e.g.. (i) Dentition : age about 

6 months, (ij) Worms, phimosis, otitis. 

3. TETANY, e.g., rickets. 

4. INFECTIOUS FEVERS.— At onset: corresponding to rigors 

in adults. In whooping-cough from congestion. 

5. ORGANIC NERVOUS DISEASES, e.g., meningitis, acute 

poliomyelitis, encephalitis. 

6. EPILEPSY. 

Convulsions at, or from, birth may result from injury. 


Diagnosis. — Exciting cause must be sought. Vomiting 
suggest infective or organic disease. Possibility 
increases after two years. 


and pyrexia 
of epilepsy 


Prognosis.— Varies with cause and frequency of attack, and condi- 
tion of patient. In severe diarrhoea, prognosis very bad. in 
infectious fevers, importance slight. 


Treatment. — 

DURING PAROXYSM.— Place in warm bath (about 96 F.) : 

douche head with cold water if pyrexia present. If sc'^erc : (a) 
Chloroform inhalation ; (b) Chloral hydrate, gr. ^ 
preferably after rectal saline wash. If recurrent, inject morphia, 

DENTITION. — Lance gums only if swollen and hot. Castor oil. 

SUBSEQUENTLY . — Treat cause. If convulsions recurrent over a 
period^ give bromides as in epilepsy. 


IX. PERIODIC PARALYSIS. 

A r.-ire familial and hereditary disease characterized by recurrent 
•attacks of flaccid paralysis. 

Etiology.— Familial and hereditary. Both sexes affected. Attacks 
commence about puberty. JiArcittug causes unknown. No pathp^ 
logical changes. Pathogenesis is unknown . origin probably in 
muscles. Migraine may occur in family. 

General Description.-Rccurrent attacks of ttansient flaccid 
naralvsis Prodromata absent, or slight aching. Paralysi 

commences in legs, often at night : ^,“beErns 

usually complete in tgnty-four lours^ R ^ J 
twenty-four to foy-cight^ 

.Znn?’ tln^rt mL be dilated. Recurrences, usually one to two 

;» late life. D^th la attack, rare. 

Creatinine excretion diminished during attack. 

A recurrent oculomotor and a recurrent facial paralysis also exist. 
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X. NARCOLEPSY. 

A condition characterized by attacks of irresistible sleep (narcoleptic) ' 
and attacks of loss of postural tone without loss of consciousness / 
(cataplectic). /' 

Characteristics. — Onset at any age. Mostly males. Lasts through!, 
life. )' 

1. NARCOLEPTIC ATTACKS. — Irresistible sleep : usually brief, \ 

few seconds or minutes : many daily. Depth of unconscious- 
ness varies : generally complete. Rousable as in normal sleep. 

2. CATAPLECTIC ATTACKS. — Occur with emotion, especially 

pleasurable, e.g., sudden laughter. Muscles suddenly relax ; 
patient sinks limply to the ground ; knee-jerks absent, extensor 
plantar response, pupils react to light. Fully conscious, but 
unable to speak. Duration : generally few seconds. 

Nature of Attacks. — Are ‘inhibitory phenomena’, narcoleptic in- 
volving whole cortex, cataplectic confined to voluntary movement 
and postural tonus (Adie). Siimlar narcoleptic attacks occur in 
certain endocrine or metabolic disturbances, e.g., pituitary ; also 
in cerebral tumour, epidemic encephalitis, head injury, epilepsy. 
Treatment. — No treatment effective. May improve in later life. 


CHAPTER CLXXV. 

PSYCHONEUBOSES. 

I. HYSTERIA. 

A condition in which ideas control the body, and produce morbid 
alterations in its functions. Note : ^ 

occur during sleep, or when an 
audience is believed to be impossible. 

bizarre a.nd contradictory from the aspect of 

fofaiy irgaSc distritotion 

4. Sudden cure may occur at any time. 

5- Considerable mental abnormality is present in most hvsterics 
ith pa k ^ 

Etiology. — 

’,5 3° from 8 toV 

in women. ^ established, may persist throughout life, mainly! 

I-IE^EDITY — adult males. ! 
hiS^rv ^ neuropathic family' 

childhood •ofSrfirtw Lfl® training and control ih 

ooo , oiten lurther influenced by neuroses in the mother. 
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RACE. — Latin, Jewish, and Slav races are specially susceptible. 

Major convulsions very rare in other races. 

EXCITING CAUSES. — Shocks, especially psychical, e.g., love 
affairs, fright. The necessary degree of shock, varies with the 
instability of the subject. Depressed general health. 


Theories of Hysteria. — No organic disease of the nervous system 
■ present. Theories are numerous, mostly of great complexity, 
and need reference to special works. / 

1. CHARCOT. — Psychosis. The body is controlled by ideas. 

2. BABINSKI. — ^Manifestations are due to auto-suggestion. Various 

impressions are excluded from the patient s consciousness, 
e.g., from a certain limb ; in extreme forms even dual person- 
ality, each identity being unaware of the other. Thus differing 
from dual personality in psychasthenia which is recognized by 
the subject. 

3. FREUD. — Sexual activities, often perverse, occur mentally in 

the period before puberty, constituting mental traumata. 
These may be repressed to the subconscious mind, where they 
remain unneutralized, though forgotten by the conscious imnd. 
Resuming activity later, in certain circumstances, these sexual 
mental traumata, though they may still remain subconscious, 
influence the conscious mind, and produce hysterical manifesta- 
tions. . , , ■ ■ 

Freud thus refers all hystena to a sexual origin, as the 
Greeks of old. By 'psycho-analysis’ and study of dre^s, the 
physician patiently drags out the original skeleton, exhibits it, 
and lays . the ghost. 

Symptoms. — Of every degree and variety. May simulate practic- 
ally every organic disease of the nervous system and many ot 
other systems. A summary is given first, and then certain 
additional details. Often many varieties coexist, or follow in 
same individual. 


SUMMA^Y^^^^^^^ Forms.— ( i) Minor hysteria. (2) Major 
hysteria (hystero-epilepsy). 

B. Non-Convulsive Forms. — 

I. Psychical Forms. . . 

2 Motor System. — (o) Contractures and spasms ; (o) 

Paralyses ; (c) Tremors ; (d) Spasmodic movements. 

3 Sensory System.— (a) Pain of every variety ; (b) Anas- 
■ thesia ; (c) Hyperaesthesia ; (d) ‘ Hysterogenic spots. 

4. Special Senses.— (a) Restriction of field of vision , 

(b) Deafness, or extreme sensitiveness of hearing ; {c) 
Absence of smell or taste, or extreme sensitiveness. 

5. Alimentary System.— {a) Dyspepsia of = 

(6) Diarrhoea, constipation, voimting , (c) Phantom 
tumour’ (and pseudo-cyesis). Rarely: (d) Anorexia 
nervosa ; (c) Ileus, irritable rectum, a,nospasm. 
Respiratory System. — (a) Rapid respiraimn , ( ) 

Cough ; (c) Hiccup, yawning ; (d) Haemoptj'sis. 


6 . 
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Hysteria — Symptoms, continued. 

7. Cardiovascular System. — (a) Tachycardia ; (6) Pseudo- > 

angina ; (c) Flushing, sweating. 

8 . Joint Affections. 

9. Sphincter Affections. 

10. Pyrexia. 

Most Constant Symptoms for General Diagnosis OF|r 
Hysteria. — 's. 

1. Psychical symptoms. — Rarely absent. Especially ^ 

laughing and crying attacks, fainting, emotions, 
'globus hystericus’. 

2. Aneesthesia. — (i) ‘Glove’ or ‘stocking’ type; (ii) 

Hemianaesthesia. 

3. Fields of vision constricted : with progressive spiral 

diminution. 

4. Exaggerated symptoms with negative physical signs, 

temperature normal, plantar reflex flexor. 

5. ‘ Clavus hystericus ’. Pains in back. Heart complaints. 

'Retention of urine. 

A. CONVULSIVE ATTACKS.— 

1. Minor Forms. — Preceded by emotional disturbance [see 

Psychical Forms). Then irregular clonic movements. 
Falls without injury. Does not bite tongue, or pass water. 
Becomes ‘unconscious’. Gradual recovery with much'' 
emotional display : often passes flatus or much pale urine. 
Subsequently, hazy recollection of occurrence. Torpor or 
catalepsy may follow. 

2. JIajor Forms [Hysiero-epilepsy).—m?dxi\y in Latin races. 

British Isles and America. Various contor- 
tional attitudes, due to suggrestion. 

B. NON-CONVULSIVE ATTACKS - 

1. Psychical Forms. 

i. Acute Mild Forms. — Alternate laughing and crying, 

globus hystericus' and constriction in throat, 
raintmg, excitement, and emotions (rarely, may pass 
into mama). ^ 

ii. Severe Forms.~[a) Trance. (6) Catalepsy : limbs 

naccicl but remain in any position in which placed : 
ranee coexists, (c) Status hystericus : in bed for 
oblivious to all, breath foul, delirium : may 

iii. CJnonJc Forms. Desire for sympathy leads to exagger- 

R e symptoms, to self-inflicted wounds, to long- 

2. Motor System.— bordering on malingering. 

Onset spontaneous, or following 
bv Spasm powerful, increased! 

w ' 

(liysteri.! being commonest 
• of such), arm or leg, latter simulates lateral 
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sclerosis. Also hemiplegia, paraplegia, ptosis, tris- 
mus, Sind 'phantom tumours’. 

Paralyses . — May simulate any organic disease. Characters : 

(i) Paralysis rarely absolute, e.g., unable to stand or 
walk, but free leg movements in bed ('astasia abasia ). 

(ii) aiovement opposed by contraction of antagonistic 
muscles (occurs only in hysteria), (iii) No wasting of 
muscles. (iv) Anaisthcsia common. (v) Reflexes 
increased ; plantar reflex flexor ; pseudo ankle-clonus 
common, (vi) Electrical reactions normal. Duration: 
transient or for years. Later : atrophy from disuse, 
tendon contractions, and joint changes. 

Dishibution : (n) Paraplegia, commonest, (b) Hemi- 
ple^ia i tongue may deviate towards affected side . 
hcmiana:sthcsia usual, (c) Monoplegia : usually 
with 'glove' or 'stocking' anajsthesia. (d) Larynx : 
adductors of vocal cord, very common, aphonia 
or whispering ; often cured by examining larynx, 
or by electric current. Other cranial nerve distribu- 


tions rare. „ ^ r 

Tremor.— Common. Type varies : usually fine tremor of 
hand. Increased by voluntary movements. May be 
'intention tremor', whence early disseminated sclerosis 
often diagnosed as hysteria. 

spasmodic movemenis.-lUy be: (a) Regular, chorea. 

Ub) Repeated, as in habit spasms , or rhyttoica , 
Lmetimes a single muscle, e.g., psoas, (c) Rarely, 
complex and purposive, e.g., salaaming. 


^in^rof^evc^* variety. Commonest: 'clavus hystericus 
(nail dS i^to head), and in back. Simulate inany 
Leases, e.g., caries of spine, appendmi^s, gastric ulcer . 
ricniido-nhvsical signs increase difficulty. 

limbs. Sharp circum x distribution. 

Sous arcus. May bo light touch 
ordeeppressure.^^ symmetrical 

'"lypStetic^poti arc ovad». iulramammary, aod 
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Hysteria — Symptoms, contimied. 

over dorsal spines. Extreme tenderness. Pressure often 
induces other hysterical symptoms. 

4. Special Senses. — 

Sight. — Fields of vision frequently affected. Characters , 
(i) Field constricted, (ii) As perimeter observations arm 
continued, field diminishes in a spiral (pathognomonic).] 
(iii) Reduction greatest for blue and least for red (contrary! 
to organic disease), (iv) With hemiplegia, constriction 
of field is often on the same side, crossed amblyopia. 
Blindness rare. Excessive sensitiveness to light. 

Hearing. — Deafness, or excessive sensitiveness to sound 
(hyperacusis). 

Absence of taste and smell : very common. 

5. Alimentary System. — 

Dyspepsia of various types. Appetite failing; hyper- 
chlorhydria ; difficulty in swallowing and regurgitation 
from spasm of oesophagus. Fasting is often fraudulent. 
Flatus and borborygmi common (‘peristaltic unrest’). 

Diarrhaa, often very resistant, of lienteric type. Consti- 

^ pation common. Vomiting common ; rarely faecal. 

Phantom tumours’ in abdomen. Result from spasm of 
diaphragm with relaxation of abdominal muscles, 
mtestinal distension wdth gas, and arching of vertebraB^^ 
Simulate tumours or pregnancy, especially at meno- 
pause ( pseudo-cyesis’). Relax under anaesthetics. 

Anorexia Nervosa. — See p. 1071. 

Ileus. Irritable anus. Anospasm. 

0. Respiratory System. — 

Rapid respiration. Deep breaths. 

Cough. Especially 'barking cough of puberty’. 

Hiccup ; yawning. 

7. 

Tachycardia, common. 

^ pSiI affected, hip or knee, 

contrar'tpfi • superficial and deep tenderness, muscles 

warrnt?! some ced^ma and 

normal nnri shortening ; no changes in radiogram ; 
methods. 'in^sthetic. Often cured by 'quack’ 

^Vxcent^v common. Never incontinenc^ 

Frvj-if TPTTin ^ ^ ^ssage of much pale urine common. ( 

. e:h=- 


s. 


10. 
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In a given symptom, e.g., paralysis, duration cannot be foretold : 
after existing, many years may disappear suddenly, often following 
a shock. No symptom is necessarily permanent. 

Anorexia nervosa and, very rarely, persistent vomiting are the only 
hysterical manifestations with definite mortality. 

Diagnosis. — Inqtaire into previous hysterical symptoms, family 
history, and make complete physical examination. Of the most 
constant symptoms [see Summary above), several are almost 
invariably present, and make diagnosis simple. 

DIFFICULTIES.— 

1. Exclusion of Organic Disease of Nervous System. — 

Diagnosed as hysteria are : (i) Early disseminated sclerosis, 

frequently ; (ii) Intracranial tumour, occasionally. 

2. Presence of both Hysteria and Organic Disease. — 

PossibiUty always to be considered. 

3. Distinction of Hysteria from Pure Malingering. 

Treatment. — ^The physician’s responsibilities include : (i) Treatment 

of the patient. (2) Choice of a nurse. (3) Treatment of the 
patient’s relatives. Relatives frequently have also hysterical 
taint ; are over-sympathetic, or, per contra, bully the patient ; 
are partly responsible for condition ; and difiicult to deal with : 
hence advisable, and often essential, to remove patient from home. 
To the patient, physician must never give impression that he 
considers that she is malingering, and that “ it is her own fault " ', 
he should give an explanation of condition and probability of 
recovery ; and must gain her confidence. Treatment necessarily 
varies wth each symptom and patient. 

MILD FORMS. — Changes of scene. General health attended to. 
Aperients. Later : general tonics and suitable occupation. 

SEVERER FORMS. — Isolation in bed usually necessary for varying 
periods. Forms of treatment include : — 

Hydrotherapy. — In minor psychical forms, in fits and spasm, 
cold water applied with apparent disregard for clothing 
frequently effective, or a cold bath. In more chronic con- 
ditions, cold spinal douche valuable. 

Electricity. — Strong faradic current (harmless pain) frequently 
arrests convulsions. 

Massage. — Of value for general nutrition. 

Counter-irritation, Blisters. — Often effective by suggestaon. 

Drugs. — Morphia always to be avoided. H3q)odermic injections 
of water often equally effective for sleeplessness. 

Narcotics. — Avoid if possible. Cachets of sugar often 
effective* 

Valerian and .<4 sa/effda.— Valuable, especially in chronic 
minor forms, e.g., dyspepsia. 

B Tinct. Valer. Ammon. lH.xxv I Aq. Camph. ad gss 
Tinct. Asafetidaj Ulxxv [ 


Bromides.— Oi great value. May be combined with last. 
SPECIAL METHODS OF TREATMENT.— . 

I. Weir-Mitcheli-. — ^Isolation: massage: large quantities oi 
milk. [See Neurasthenia, p. 1070.) The relaxation of each 
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Hysteria — ^Treatment, continued. 

restriction should depend on improvement, and be^ re- . 
imposed on relapse ; the condition being explained to patient, j 

2. Hypnotism. — Inadvisable. , / 

3. Suggestion. — Good results with selected cases in reliablef' 

hands. ... . \ 

4. Freud’s Method. — 'Psycho-analysis.' Aim is to elucidate I 

an original cause for hysterical manifestations, these being, { 
according to Freud, of sexual origin. Method is complex, 
and theory and result still under trial. 


II. NEURASTHENIA. 

A functional condition in which exhaustion of the vitality of the 
nervous sysstem causes inefficiency of the mind and body. The ‘ vital 
force’ of the nervous system is insufficient for the normal stress of 
life, either hereditarily, or from some exceptional strain to which the 
individual has been subjected. 

Etiology. — 

AGE. — Usually 25 to 50 years. 

SEX. — Commoner in males. 

HEREDITY. — Born neurasthenics are common. 

PROLONGED MENTAL WORRY. s, 

SPECIFIC DISEASES. — Especially influenza (even mild) and severe 
enteric. 

DRUGS. — Cocaine, morphia, alcohol ; but drugging often results 
from neurasthenia. 

TRAUMA, — Special type {see Traumatic Neuroses, p. 1072). 
SEXUAL FACTORS. — Influence and mode undecided. 

Symptoms. — Very varied. Certain common basic symptoms, usually 
with accentuated disturbance in various systems, constituting 
different types, viz., psychical (or cerebral), motor (or spinal), 
gastric, sexual, cardiac, and other visceral forms. Distinction 
of tj'pes often over-exaggerated. 

GENERAL SYMPTOMS AND CONDITION. — Common pheno- 
mena : — 

Appearance. — Often characteristic of depressed bodily and 
mental vigour, of tiredness and despondency, with pinched 
facies of vasomotor disturbance. 

Loss OF Weight. 

Pallor and some anaemia usual. 

Subjective Symptojis Marked, with slight objective signs. 

Described by subject in over-full detail. 

Restlessness. — Worried by trifles. Irritable, despondent^ 
and egotistical. . 

Headache. Often vertical oppression. Vague sensations 
common, c.g., ’brain feels too big for the head’. 

Pains in Back. 

Insomnia or unrefreshing sleep. 

H\ per/i.stiiesia. From tinglings, formication, etc., to pains 
in various sites. 
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PSYCHICAL OR CEREBRAL FORM— ' Anxiety neurosis’. Loss 
of power of concentration and mental work. Phobias very 
common. Frequent fear of death, insanity, poverty, etc. \ arious 
severe forms, c.g., (i) Agoraphobia, fear of open s^ces ; (2) 

Claustroplmbia. fear of closed rooms. Other symptoms in tins 
croup : Restlessness, bodily and mental. Involuntary mental 
activity : thoughts run rapidly through the head. 

MOTOR OR SPIN.AL FORM. — Muscular weakness, may be extreme. 
Pains in back and limbs. Tender spots on spine not uncommon, 
l-lypcrmsthcsias and visceral neuralgias common. Muscles flabby , 
often fine tremor of hands ; may be some mco-ordmation. 
SrEciAi. SuNsr.s —Often disturbed, especially vision. Ejes 
tire rapidly (errors of refraction common). Hyperacusis. 
Circulatory System.— Important and common changes. 
Vasomotor Disturbances.— be : (1) 

contracted: extremities blue, pinched 5 °, 

warmth. (2) Peripheral vessels relaxed . (>) Arterial 

pulsation marked, especially abdominal aorta : (ii) Cap - 
larv’ pulsation ; (iii) Pu^e almost water-hammer. Other 
si^s^arc: (3) Flushing or blushing frequent; profuse 

gastric" AN^ GA^'n^O^INTESlTNAL FORM (see Gastric 
^Neuroses and Mucomembraxous Colitis).— Constipation, poor 
annclite and flatulence common in all lorms. 
cp V u AI ' FORM — Some complaint of sexual functions almo 

SFNSORv'^YSTEM^Tingliog, fornication, hyperinsthesia. etc.-, 

orExXMINATION.-No ■>' tkf 

ncjlcxES increased or normal. pmte paralysis. No 

reflex flexor ; no ankle-clonus. ^Pupils dilated, 

Romberg sign, but | Errors of refraction common, 

rarely unequal, reactions normal. ^ 
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Neurasthenia — Special Types, continued. 

gastric discomfort, etc. The anxiety may be attached to a single 
concrete idea — e.g., fear of insanity— or may be uncrystallized. 

PSYCHASTHENIA. — A group including many cases akin to, 
and often classified as, psychic or cerebral neurasthenia. Onse^ 
in youth ; hereditary factor ; persists through life with remissions 
Main features (Janet) are : (i) Certain stigmata of indecision : 
{a) Inability to concentrate attention, doubts, hesitation, even 
feeling of dual personality (see Hysteria, p. 1063) ; (6) Physical; 
clumsy movements, tics. (2) Obsessions of all kinds, from minor 
grades to kleptomania, crime, and sexual acts. (3) Imperative 
ideas or acts : tics, phobias. General neurasthenic symptoms may 
be present. Reaches borderland of insanity ; but no delusions, 
hallucinations, or impairment of memory. 


Diagnosis. — From two groups of conditions : (o) Organic diseases, 
especially cerebral tumour, Addison’s disease, tabes, dementia 
paralytica, and the rare myasthenia gravis ; (b) A chain of 

psychoses and neuroses, from hysteria to the borderland of 
insanity. Examination should always be complete ; Wassermann 
reaction advisable. Serious organic disease of any kind, e.g., 
cancer, may suggest neurasthenia. 

TABES. Resembles spinal form of neurasthenia. Differs in reflexes ’ 
and pupil changes. \ 

^^^ALYTICA. — May commence like neurasthenia. 
Aote : irnpaired memory, defects in articulation, pupil ‘changes, 
cerebrospinal fluid. > i f • 

HYPERTHYROIDISM AND EXOPHTHALMIC GOITRE may 
resemble cardiac form. 

HYSTERIA —Diagnosis by stigmata: ansesthesia, restriction of 

^o^’^^sions. Often difficult. 

H\POCHONDRIASIS.— Conviction that sensations are due to 
organic disease. Actual delusions occur. 

recurrences common ; but cures 
nrnnpr frm+m great improvement can be promised with 

proper treatment. Favourable factors in prognosis : (i) Patient’s 

treatment; (2) ^Removable ' cSse ! 
neufos°? = (4) Previous health good and no hereditary 


absence of organic disease, and reassure 

^'ttirneivon^cUl'^ Remove the cause ; {2) Rest and restore 
his ?torv Arof, must be adapted to the patient, 

““a,? ,irSnr‘‘ ^ rest and 

daily routine * Tn severer forms, a nurse and a 

o? ‘resTcnre’‘- nrin^' 1 ' Weir-Mitchell treatment’ 

frU home and fr7en^ Prolonged rest in bed away 

diet bccinni'np with least six weeks ; (2) Abundant simple 

(3). Massage. Re.su Its often excellent. 
Sleep returning, weight increasing, and nervous system calming. 
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BOWELS. — Regulate motions. 

PERIPHERAL IRRITATIOK, local disease, and septic foci must 
be searched for and treated, e.g., errors of refraction, anasmia, 
gastric or intestinal disturbances, movable kidney, genital and 
pelvic diseases, oro-nasal infections. 

DRUGS. — Of subsidiarj’ value except for special symptoms. i 
General Tonics. — Arsenic, iron, strychnine, glycerophos- 
phates. 

Sedatives when pains severe : bromides, phenacetin, aspirin. 
Withdraw when possible. Avoid alcohol, morphia, and 
chloral hydrate. 

HYDROTHERAPY.— Often of great value. Wet packs, douches, 
or elaborate methods of spas. Electnetty may well be combined. 

PSY'CHOTHERAPY'.— Suggestion and its various developments, 
and, in some cases, Freud's psycho-analysis (see Hysteria, p. io6S), 
have effected many cures, with selected cases, in proper hands. 

INSOJINIA.— Avoid drugs if possible Hot drinks or a little food ; 
wet packs ; Weir-Mitchell treatment. Trional and sulphonal if 
necessary. 

PROPHY'LAXIS.— Neurotic children need careful watching ; 
protection from educational strain, and special attention at 
pubert}-. Wien they become adults, should have regular holidays. 
Exercise and fresh air of great value, but strength not to be 
overtaxed. 


HI. ANOREXIA NERVOSA 

A functional condition, without recognizable organic disease, 
characterized by complete loss of appetite or refusal of food resulting 
in severe wasting. 

Etiology.— i^Iainly females, age 15 to 25 years. May occur at any 
age in either sex. Occasionally in old age. 

Pathogenesis. — Loss of appetite probably always originates in 
refusal of food. Anorexia develops from not taking food, and 
once established is perpetuated as a hysterical condition. Two 
groups can be recognized : — , . . 

I. PSY'CHOPATHIC ORIGIN.— Exciting cause may be sudden 
emotional shock or long-continued disturbance, e.g., mainage 
of younger sister. Sexual basis probably invariable. IncidOTt 
not always ascertainable r often denied. JMaj’’ be considerable 
intcr\-al before symptoms manifest. 

In this group, following manifestations usual : (1) Psycho- 
pathic tendencies obvious in mother (or both parents) : 
o.xhibition or assertion of over-anxiety, affection, and lack 
of tact, (ii) Small physique, (iii) Abnormality of sexual 
development : organs undeveloped ; amenorrhoca (usually 
precedes anorexia), (iv) Hirsuties: in normal sites, or 
on trunk and limbs. Suggestive of endocrine deficiency. 

- PRIMARY ABSTINENCE FROM FOOD.— May arise from 
desire to 'slim'. May be initially fat and tall. Some psycho- 
pathic features usually recognizable. 
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Anorexia Nervosa, cmtinued. 

Symptoms. — 

Aversion to all food'. Asserts loathing for food or sense of repletion 
after one mouthful. Loss of weight : Continues to extreme ) 
emaciation. Physical energy: Surprisingly retained. Patient/ 
asserts that health is perfect. Constipation. Peripheral circul'aA' 
tion: Cyanosis and cold limbs. Amenorrheea. No pain. 

Vomiting: Often self-induced. Specific evidence of vitamin-- 
deficiency'. Rare. Blood-sugar curve: Not constant ; may be low 
or high. Basal metabolic rate : Low. Gastric juice: Normal. 

Treatment. — Mother often as troublesome as patient. 

Removal from home : Usually essential. Rest in bed. Psychotherapy : 
Good nurse often sufficient. Diet: Persuasion and patience. 
Small meals at beginning. 

Prognosis — Most recover. Death may occur from : (i) Cardiac 

failure ; (2) Tuberculosis ; (3) Coma, possibly hypoglycsemic. 


IV. TRAUMATIC NEUROSES. 

{Traumatic Neurasthenia. Railway Spine.) 

A group of conditions following shock, bodily, mental, or both 
with symptoms of neurasthenia, hysteria, and various psychoses. 

Etiology.-— -May follow : (i) Mental shock ; (2) Concussion or accidents'* 
mvolving bodily injuty ; (3) Concussion or accidents without 
bodily injury. Mental shock is included in the latter groups. 
Symptoms.— Several groups. Normal e.xcitement, of few days’ 
duratmn, immediately following above events, is not included. 

I. Tmimiahc neurasthenia. — Interval of days or weeks usual 

symptoms. Cause generally 
concussion (groups (2) and (3) of Etiology). 

cSvay sp°ine’^^‘"^^ neurasthenia, often of spinal form 

^ /O'sfencaf or mental nature, or 

Evolves immediately follows cause, which 

headache mental shock. Symptoms various : 

in var one “e™ory, emotional states, etc., 

common • ‘ • ^y®^®”cal anaesthesia not 

(iSto- •sSSS-.)'’' 

the prognosis is 

conclusion of litigation • if ?ntenranias^°^^^^ before 

frequently very resistant ^ i ^ second group is. ^ 

_ -j- psycho-, -la^rholia, IS’ns" 

^May need "“nsidOTauf er““P; 

organic lesions of nervous °vs/c»ii ^ pefinite injury and 

brain injury and bladder Voubles TTayl'"’' 



PSYCHONEUROSES 


1073 


y. TICS : HABIT SPASMS. 

A tic (' twitch ’ or ' jerk ’) is an involuntary co-ordinated movement. 

. The apparently purposive nature would suggest that it was performed 
Originally for a reasonable cause — e.g., head tic suggests irritation from 
la collar. In fact, a tic does not so arise, and is in origin, repetition, 
and persistence a psychical disorder. 

RELATION TO ‘ SPASMS ’. — A ‘ spasm ' is a motor reaction result- 
ing from irritation at some point in a reflex spinal arc or bulbo- 
spinal arc, is independent of consciousness or the will, and has 
no psychical factor. 

Certain conditions are as yet undetermined as ' spasms ’ or 
‘ tics ’ : e.g., facial spasm, spasmodic torticollis. 

Nomenclature is confused ; thus ‘ habit spasm ’ is a tic ; move- 
ments in ' tic douloureux ’ are spasms ; ' chorea major ’ is 
hysteria. 

RELATION TO HYSTERIA. — ^Tics merge into hysteria, especially 
severer tics, viz., saltatory spasms, chorea major. 

RELATION TO INSANITY. — Psychical tics and obsessions merge 
into monomania. 

RELATION TO SYDENHAM’S CHOREA.— None. No relation 
to acute rheumatism or endocarditis. 


-Etiology. — 

AGE.— After early childhood at any age, especially puberty. Not 
under 4 years. 

SEXES.— Equal. 

HEREDITY. — Subjects often clever, but neuropathic taint. 
PREDISPOSING CAUSES. — Debility or mental strain. Mimicry 
occasionally. Rarely follows Sydenham’s chorea. 


Morbid Anatomy. — ^No changes. 

Groups of Tics.- (i) Simple tics or ‘habit spasms’ : common. (2) 
Co-ordinate tics: rare. (3) Convulsive tics: very rare. (4) 
' Psychical tics ’ : not common. (5) Various conditions alhed to, 
and sometimes described as, tics : spasmodic torticollis, facial 
spasms, saltatory spasms (‘ jumpers ’), chorea major, latah. 


. Simple Tics or ‘ Habit Spasms ’. 

MOVEMENTS. — (i) Limited usually to small groups of muscles. 
(2) Under control of will to some extent : attempt to restrain is 
severe mental effort, often followed by specially severe tic and 
depression at failure. {3) Later become habitual and unconscious. 
(4) Cease in sleep ; increased by excitement. (5) Same movement 
is repeated; intermissions complete. (6) Oite^n oi extreme rapidity ■ 
less commonly, slow and d^berate (usually lar^r tics). {7) 
Always co-ordinated; purposive in character, but causeless 

and resultless. , . „ . , j -u 

OF TIC. — Innumerable : especially of face and nead. 

Frequent are : tivitchings of mouth or eyebrows ; bUnking, often 
with, jerks of head ; shrugging of shoulders ; sniffing (respiratory 
tic).' Lower limbs. less common. 


MED 


68 
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Simple Tics, continued. 

PROGNOSIS DEPENDS UPON 

Age. — ^With onset in childhood, often cease ; onset in adults, l 
often permanent. ./ 

Duration. — ^The longer it has lasted, the more difficult it is tof 
cure. 

Mental Condition and Neuropathic Family History. 

Cause. — Arising from definite stimulus (peripheral irritation, • 
ill health) better than causeless onset. Shock occasionally 
arrests tic, permanently or temporarily. 

No effect on duration of life. 

DIAGNOSIS. — By characteristics of : (i) Repetition; (2) Complete 
intermission ; (3) Purposive ; (4) Co-ordinate ; (5) Extreme 

rapidity (usually). 

Chorea. — Purposeless ; not repeated ; cure comparatively 
rapid ; relation to rheumatism. 

Hysteria. — Movements may be identical, but other stigmata 
present, e.g., globus, anaesthesia, contraction of visual fields. 

Reflex Spasms. — ^Difficult. Confined to some definite nerve 
distribution. 

TREATMENT.— 

GENERAL.-^Remove any irritation, e.g., adenoids, ocular 
defects, prepuce. Avoid overstrain mentally, and ensure^ 
mental rest. Suggestion, in severe forms. 

Movements. — Subject stands motionless before mirror, at first 
for few seconds, then longer : persist for weeks after cessation • 
of tic. 

Exercises to use affected and antagonistic muscles rationally. 

Drugs. Aspirin. Luminal, gr. ^i, t.d.s. Bromides. 

2. Co-ordinate Tics.— Applied to complex tics involving complex 
movements, otherwise no distinction from simple tics. 

Note. — All tics are co-ordinated movements. 


3 . Convulsive Tics {GiUes de la Tourette’s Disease).— 

children, rare after puberty. Neuropathic 
1 y ustory generally marked. Condition borders on insanity. 
Four charactenshcs : some or all may be present together 

*^°*^^^actions. — ^M ovements as in simple tics, 
irregffiarly^^ exaggerated ; occur in attacks ; repeated 

Irrelevant words ; oaths (' copro- 

ol^a^ons^^ iliMicRY. — Echolalia or echokinesis (mimicry 

'Psychical Tics ’.—Repetition of ^ 
TRF ‘VTi^IFNT before performing any action. I 

varieties of obsessions : e.g., 

ments occur Allind ? between flagstones. No move- 

to hystcna and monomania, but regardable 
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as ' tics of the brain Famous instances occur amongst the 
world’s greatest men. 

TREATMENT. — Often incurable : many are harmless : may drift 
into insanity. General treatment and suggestion. 

>5. Various Allied Conditions sometimes described as Tics. — 

SPASMODIC TORTICOLLIS.— Sec p. 1077. 

FACIAL SPASM. — ^A spasm and not a tic. (See below.) 

SALTATORY SPASMS (' Jumpers ’). — Described as ‘ contraction of 
muscles of lower limbs occurring when soles are placed on the 
ground viz., ' jumpers ’. In men and women with neuropathic 
taint : may be epidemics. Usually transitory, sometimes lasts 
for years. 

CHOREA MAJOR. — ^True h3rsteria. Various dancings and move- 
ments occurring as epidemics in religious excitement of Middle 
Ages. 

LATAH. — A special psychosis of Java and Borneo. The subject is 
compelled to perform any action dictated by any person. Usually 
persists through life. 


VI. FACIAL SPASM. 

Spasms confined to muscles supplied by the 7th nerve fall into 
two groups : — 

» I. ORGANIC DISEASE OF NERVOUS SYSTEM.— Irritation of 
cerebral cortex ; or compression of nerve trunk by tumour, etc., 
at base of brain. 

2. IDIOPATHIC FACIAL SPASM. — ^No organic disease. 

Spasm of facial muscles also occurs in many conditions not to be 
considered as ' facial spasm ’, e.g., chorea, epilepsy, hysteria, habit 
spasms and tics, tetanus, tetany, athetosis ; also in muscles 
paralysed in previous Bell’s palsy. 

Idiopathic Facial Spasm. — 

ETIOLOGY. — Age 45 to 60 years. Females commoner than males. 
No heredity. Often no exciting cause. Sometimes peripheral 
irritation, carious teeth, etc. ; in others emotion or shock. 
When established, paroxysms often excited by cold, draughts, 
emotion, voluntary movements. 

SYMPTOMS. — Spasms usually unilateral, clonic, occurring in 
paroxysms, and without paresis. Occur in all degrees of severity 
and range. At onset often slight and occasional, later becoming 
severer. 

In Typical Forms of Severer Character. — Paroxysm 
commences with slow contractions of limited range, becoming 
faster and faster and more diffuse until a tonic contraction 
occurs : passes off with diminishing contractions but usually 
of wider range. 

Distribution of Spasm. — Orbicularis palpebrarum and zygo- 
matic muscles most commonly affected. Severe attack 
usually commences there. All muscles may be affected, 
including platysma and stapedius. Severe attack may spread 
to opposite side. 

Sensation and Electrical Reactions. — Unchanged. 


107G DISEASES OF THE NERVOUS SYSTEM 


Idiopathic Facial Sp2ism — Symptoms, continued. 

Partial Facial Spasms. — Extremely common, especially' 
blepharospasm (eyelids). Blepharospasm may be : (i) Clonic, 
rapid winking ; also in tics and hysteria. (2) Tonic, usually 
a reflex with photophobia ; eyelids closed for several minutes. 
Spasm may be very limited, fibrillary twitching of muscles 
(‘ live blood in the eye '). 

COURSE AND PROGNOSIS. — Severer forms often intractable, 
and when ceasing, relapses common. No effect except mental 
depression. 


DIAGNOSIS. — By characteristics of (i) persistence, (2) paroxysms, 
{3) absence of paralysis. Diagnosis from (a) organic disease, 
(6) other conditions of spasm. 

Organic Disease. — Some paralysis or paresis present. 

Hysteria. — Spasm tonic. Other stigmata. 

Tics. — Some voluntary control. Not limited to 7th nerve 
distribution. 

Reflex from Peripheral Irritation. — Often tenderness 
of 5th nerve trunks on pressure. 

TREATMENT.— /MiZicofiioMs : (i) Ascertain cause ; (2) Remove any 
peripheral irritation. ^ 

General Hygiene.— Maintain general health ; avoid draughts, 
cold, and stimuli. ^ , 

Aspirin. Luminal. Avoid morphia. 

JIiLD Types (e.g., live blood in eye ').— Usually yield to general 
treatment, local light massage, bathing, and gentle pressure 
at supra- or infra-orbital foramina, 

intractable. Special measures: 
(I) Schlossers treatment: injection of alcohol into nerve 
foramen, producing facial paralysis. Spasm 
returns as paralysis passes, but usually several months’ relief 

Operation! division of nerve and 
anastomosis with spinal accessory. 


VII. SPASIVIS OP THE IVZUSCLES OP MASTICATION, 

Spasm may be : (i) Tonic {' trismus ’) ; or (2) Clonic Usuallv naH 
of a general condition : less often of local origin. Usually pari 

*• to oeparat. 

otimTcoH.” 

S bksal Wn'S^Tas. “ “totion of nerve 

Dislinsuisl, from osteo-arthritis and disease of jaiv-joint. 

2. Clonio Spasm (' ChalM„s IcM 'j.-KIgors. General eonvnlsions. 
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viir. spAsmoDzc torticollis. 

Spnsm of tlie muscles of the neck, affecting position of head. No 
organic changes in the nervous system. The clonic type is a true tic. 
Etiology. — 

AGK.— Adults. 

SEXKS. — Equal ; apj)arcnt excess in females is due to hysterical 
spasms. 

PItEDISPOSING CAUSES.— Neuropathic taint. 

EXCITING Cj\USES. — D ebility ; cold ; disorders of vision ; local 
injurj’. Often none. 

Symptoms. — 

ONSET. — Gradual. Incrc.ascs in frequency and extent. Rarely 
sudden. 

CHARACTER OF MOVEMENTS.— Two types: (i) Clonic: 
' jerks '. -At onset, occurs at long intervals : finally may be 20 to 
30 per minute. Verj* distressing. (2) Tonic : position of head 
long maintained. Roth types m.ay occur in same patient. 

.‘\s in other ' tics initmlly under control of xvill, but effort 
exhausting. Tic is preceded by feeling impelling move- 
ment. Ceases in .sleep. Increased by emotion. Sometimes 
controlled by antagonistic movement, c.g., finger pressed 
under chin. Discomfort considerable, rarely great pain, 
MUSCLES. — Never waste ; may hypertrophy. Electrical reaction 
normal. 

TYPE OF MOVEMENTS,— 

j. Sti:iino.mastoid Co.vtkactions.— Commonest form: gener- 
ally on right side. Dniws ma.stoid towards shoulder, 
turning head to opposite side .and raising chin. Usually 
associated, as disease progresses, with other mu.scles, c.g. : 
(a) Trapezius, upper p.irt, movement similar ; {It) Splenitis 
of opjiosite side, tilts head backward. Arm (opposite side) 
or face occasionally affected. 

2. ' Rktko-coi.lic Si’ASM '. — Deep jioslerior neck mu.scles. Head 
drawn back : forehead wrinkled and eyebrows raised, from 
occipito-frontalis contraction. 

Rarely : Anterior neck muscles. Chin on chest. 

Occ.isionalIy other muscles : complc.viis, scalcni, recti, platysma, 
omohyoid. 

Course. — Chronic. Remissions ; but permanent recovery rare I-ifc 
not shortened. 

Diagnosis. — 

CLONIC TYPE. — Simple, except from hysterical spasms. 

TONIC TYPE. — From abnormal po.sitions of head : — 

CONGKNITAL ToKTICOLI.IS. ScC VCXl page. 

Cekvicai- Cakies. — other signs imesent. 

IIv.sti;rical Spasm. 

Transient : — 

Fiiirositis, myositis : * .stiff neck ’. 

Inflammation, c.g,, enlarged lymphatic glands or deep 
suppuration : pyrexia and other signs. 




Snasmodic Torticollis, continued. Ti/r»«+oi 

Treatment.— As in other ‘tks*. ^°s?g^5ion°” Sedatives 

rest. Massage. Movements of head, anggc 

(avoid morphia), -.f T»nrt of soinal accessory,^ 

on Slid7' ! 

CONGENITAL TORTICOLLIS.* 

Origin from birth ; often unnoticed for several years, , 

to?onSnia?dcfect’of centres in medulla ; akin to congenital tahpes. 

01.aracterislic».-(i) Head eotaM <? "“• «* “Sfally right 
sternomastoid shortened, hard and atrophied . usua y g 

( 2 ) Facial asymmetry. 

Diagnosis,— Rupture of sternomastoid at birth also produces con- 
traction, but thickening palpable at site of rupture. 

Treatment. — ^Tenotomy relieves torticollis: facial asymmetry per 
manent. 
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Section AV/.— VASOMOTOR AND TROPHIC 
DISTURBANCES. 

.CHAPTER CLXXVI. 

VASOMOTOR AND TROPHIC 
DISTURBANCES : TROPHONEUROSES. 

I. RAYNAUD’S DISEASE. 

A condition characterized by recurrent attacks of vascular spasm 
producing local S3"’ncope. terminating in gangrene in severe forms ; 
usually affecting extremities, and generally bilateral and S5Tnmetrical. 
Probably due to a constitutional abnormality of the vasomotor 
mechanism. 

Etiology. — 

AGE. — First attack commonest in early adult life. No age exempt. 

SEX. — Commoner in females. 

HEREDITY. — Definite factor. 

EXCITING CAUSE. — Cold is essential factor. Never occurs in 
warm climates. 

PREDISPOSING FACTORS. — ^Syphilis sometimes a definite factor. 
Gastric and intestinal disturbances may precede attack. Malaria 
and neuroses occasionally recorded. 

Morbid Anatomy. — ^No constant changes. Peripheral neuritis not 
uncommon, but may be absent in typical and severe instances. 

Pathogenesis. — The phenomena undoubtedly result from spasm of 
arteries and arterioles, probably also of veins : has been observed 
in the retina. Slight cold produces results in liable subjects 
resembling effects of intense cold on healthy persons. Origin is 
a disturbance of the vasomotor innervation, which is abnormally 
sensitive to cold. No sufficient evidence to locate site of 
abnormality, whether in (i) vasomotor nerve fibres in vessels 
and peripheral nerves, or (2) vasomotor centres in cord and brain. 

Relation to Other Conditions. — ^Raynaud’s disease is one of the 
‘ trophoneuroses ’, a group of conditions which is unsatisfactorily 
ascribed to abnormality of the vasomotor mechanism. The 
group includes many rare and obscure conditions, the separation 
and classification of which are still very doubtful. 

Raynaud’s disease has sometimes been closely grouped with 
paroxysmal haemoglobinuria, erythromelalgia, and angioneurotic 
oedema, it being claimed that these tend to coexist, or occur, in 
the same individual. With regard to this, note : — 

I. RAYNAUD’S DISEASE AND PAROXYSMAL H.®MO- 
GLOBINURIA. — Probably only with syphilis. 
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Raynaud’s Disease — Relation to Other Conditions, coiiiinited. 

2. RELATION TO ERYTHROMELALGIA.— Similarity occurs: 

(a) In hypersemic stage of attack in Raynaud's disease, area 
being hot, throbbing, and vessels distended, (b) In later stages / 
of chronic erythromelalgia, part may become blue and cold ; 
rarely gangrene occurs. Differences are : — 

Raynaud’s Disease. — (i) Commoner in females ; (2) Cold \ 
IS exciting cause ; {3) Tends to be symmetrical and \ 

bilateral ; {4) Area blue and cold ; (5) Often paroxysmal. 
Erythromelalgia. — (i) Commoner in males ; (2) Fatigue 
or heat excites onset. {3) Usually unilateral; (4) Area 
TiT-T ’ ^5) Often persists for years. 

3. RELATION TO ANGIONEUROTIC CEDEMA.— This disease 

is connected with capillary permeability and with the group 
of conditions m which protein hypersensitiveness is a factor, 
e.g., bronchial asthma. There is no evidence that Raynaud’s 
disease is related to these. 

SmiMARY.— Evidence does not yet definitely connect erythro- 
melalgia more closely than as diseases of similar tissues. The 
conditions described in this chapter probably fall into at least two 

faT Connertld disturbances, e.g., Raynaud’s disease ; 

iuerairnhennrnn capillary endothelium and 

allergic phenomena, e.g.. angioneurotic oedema. Position of 

ThroLoSk^' disease. sclS^deSni^ 

hvdrar^£osf<! ^ ^ hemiatrophy, intermittent 

nyararthrosis. (See also Bronchial Asthma, p. 575.) 

Symptoms. — Attacks are paroxysmal 

extremities (oteulation 

• <3rs». ‘VZie. :■ 

STAGES.— 

’■ ’^°Sd''e?Sef erteriee 

asohvxia Rctums to normal through 

2. LocAL^sp1°yxi?‘^SJ^' minutes to hours. 

Mav r blue to almost black, i 

blue from °a syncope, but in severe forms often' 

back into flowing 

area cl?remeh^ol 1 ? ^f^^^tion of arterioles. Affected 

3. Active Hymm,!^' ^nd excessively painful. 

Area red w arterioles dilate widely. ^ 

return to GrednS 



trophoneuroses 


ciicuSi, be SSSfl^Sre'IS 5S‘ »' 

blood-stained fluid common^ 

and symmetrical, (ii) dry ' Hiil W bilateral 

degreIs"»vS-|i#^-’ 

AII%tages, ®e! blJe ^ normaL 

present in different fingere simultaneously 

. patches of oedema. ' Oiilblains ® 

2. Moderate Attacks — Ay«, k * ^ ^ type. 

"''““e to vascolar epam, or to vaao- 
^ Following are all See above, and alsop. 712. 

’■ ^SaTeSShr^'”'-* tn„.ti»nt bend- 

“•» j'*"*- Otcaaionally Sbrons 

Albuminuria occasionally 

Trea5.’er-“’ -'“““S^St'STgofd.*' 

fat in diet, and 

Sl?arn.S;“t,r"' fa t^-eb^lS 

'^TclldeS'Ctdi’S'r **”“'■ ■''«“*.*■ 

® fa ™ter at pg- to 99- ,or • 

DURING*^miCKS*^raifp^Tff«^ .aoti^hilitic treatment. 
SURSS;r-w^“‘." “^"ee? mp‘®S“ " “«»»-"'<>'»• Protect 

S3^pathetic PeSriM n^wK'^nSia^^^^ 
dilatation : immediate reanlts oiten stiki/f b„t 
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II. ERYTHROMELALGIA. 


(Hed Neuralgia.) 

” A clironic disease in which a part or parts — ^usually one or more 
extremities — suffer with pain, flushing, and local fever, made far worse 
if the parts hang down *’ {Weir Mitchell). Rare disease. 

Etiology. — 

AGE. — Begins usually in middle age, or later. 

SEX. — Commoner m males. 

EXCITING CAUSES. — Fatigue, and hanging do^vn limb. Hot 
weather. No hereditarjf factor apparent. Local injury may 
precede onset. 

IVIorbid Anatomy. — Small arteries and veins are thickened. No 
evidence of peripheral neuritis. 

Pathogenesis. — Obscure. May be abnormality of vasomotor centres 
or of blood-vessels themselves. 
jVo/c. — 

1. In arsenical neuritis, similar condition may occur. 

Rarely in S3rringomyelia, myelitis, tabes, disseminated 
sclerosis. 

2 . In intermittent claudication, similar condition may 

occur and gangrene follow. 

3. Thrombo-angiitis obliterans accounts for at least some 

recorded cases. 


Symptoms. — 

SITE.— -Most commonly one foot: rarely extends above ankle. 

bilateral. Rarely hands and face. 

UAfaET.— In hot weather. Burning pain in sole after walkine 
then ydth recuLnt attacks affected S 
PnW^ri ^ swollen; arteries throbbing, veins 

«naffgfcd O" 

or'S.'’'' “ ““ • WavaW by hanging 

““''''‘’P- P"* 

nears out pattmt. ■ Agonizing pain 

““.“Ppa'i»‘ions and eievation for many 

Rrmisectomt SL ”**>' “'“ssitate morphin’^ 


HI. ANGIONEUROTIC CEDEIVIA. 

(Gia?,( Urticaria. Quincke's Disease.) 

sneiUng^XafSa Xort dSom'™" 

'■aqnent 

especially women^ at menop'ause * 
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Symptoms. — 

ONSET. — Sudden. Occasionallj’ preceded by local itching and heat. 

CHARACTERS. — Local oedematous swelling : firm, rarely pits, 
definite outline. 

SITE. — Hands, face, feet, and genitals commonest. 

DURATION OF SWELLING. — ^Transient, often few hours ; rapid 
disappearance. Frequentl}* recurs in a diflercnt site. 

GENERAL SVMPTOJIS. — Frequently (i) gastro-intestinal disturb- 
ances, e.g., colic ; (2) joint pains, may be swelling. 

QiDEJIA OF LARYNX. — Often fatal. Constitutes essential 
danger. 

BLOOD.-^No change. Platelets normal. 

Prognosis. — Qidema of the larjmx often rapidly fatal (in absence of 
tracheotomy.) Usually swellings gradually cease in weeks or 
months. .Attacks of coma occasionally occur : may be very 
transient, but sometimes fatal : probably due to cerebral oedema 
(often mistaken for ur.-cmia). 

Treatment . — Din nig aUack: Inject adrenalin hydrochloride (i in 
jooo) 5 to 10 min. Between attacks : Ephedrine gr. J b.d. or 
t.d.s. Trj’ thyroid, calcium lactate. Protein shock with T.A.B. 
vaccine. Condition often obstinate. {See also H/'emorriiagic 
Diathesis, p. 723 ) 


Trophonemoscs with (Edema. — Angioneurotic oedema is characterized 
by the paroxysmal escape from the vessels of the fluid con- 
stituents of blood. It is essentially due to permeability of capillary 
endothelium, as in I-Lemorrhagic Diathesis (p. 717), and akin 
to Henoch’s purjnira, CKdema is less understood, being more 
difliciilt to observe, than escape of blood and less serious in not 
producing anaimia and exhaustion of haimopoictic tissues, while 
fluid escaping can be reabsorbed or replaced. General considera- 
tions include : — 

1. Condition may be : (a) Primary : (i) Hereditary, familial ; 

(ii) Acquired, [b) Secondary : Numerous causes, external 
and internal, e.g., ' sting various foods and drugs, injec- 
tions of serum. 

2. Successive attacks may be («) identical, (i>) alternate with 

purpura or other skin manifestations, (c) local or general. 

3. Relations to haemorrhagic diathesis are close in certain 

forms, viz. : (a) Attacks may be interchangeable ; (b) Com- 
plications arc similar, except anaemia, e.g., colic, joint 
pains, nephritis. 

.}. Relations to protein liypersensitiveness : Certain forms 
undoubtedly are connected, e.g., with anaphylaxis, bronchial 
asthma. 

5. Relations with various allied skin lesions, e.g., erythema 
multiformc. 
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IV. HEREDITARY (EDEMA OF THE LEGS. 

{Milroy's Disease. Chronic Trophcedema.) 

A condition characterized by chronic oedema of the legs without/ 
obvious cause. ' 

Chief Characters. — 

1. May be hereditary or s/)oraiic. Commonest in females. Usually) 

obvious about puberty. May be initially unilateral. 

2. No obvious cause. 

Chronicity. Condition permanent. 

Swelling usually of lower extremities, pits slightly on pressure, 
finally great hypertrophy. Swelling circumscribed, and foot 
may escape. Weight causes discomfort. Partly subsides at 
night. 

Acute periods occur with fever and increased swelling due to 
lymphangitis (cf. Elephantiasis, p. 213). 

Progress.— (Edema increases and extends up trunk. Sepsis is a 
serious complication. Cardiac weakness develops and obscures 
onginal condition. Death from cardiac failure not uncommon 
about middle age in sporadic cases. 

temporary improvement 

Vo/c.— Condition may be due to lymphatic defect. On theory of^ 
S^n^mad^e'! ''''^ lymphatics, skin grafts from thigh to flank Tave 

V. FACIAL HEMIATROPHY. 

siveSaSf^lTf n^ unknown origin, characterized by slow progres- 
affectS ^ ^ ^ ^ muscles being least 

Females com- 

o/pMsibly nerve, developmental 

■ X- "lay be extreme neuritis of sth nerve 

local wasting S areas of skin with 

enlaneoaiSue^Lf^S “''■>'''== »nd snb- 

whiten or fall out 161 Ron ^ (5) Hair may 

teeth fall out growth retarded, or atrophy and 

muscles: little or no rK* ™ay be hemiatrophy. (8) Facial 
or electrical changes • mn. ^at- No sensory 

or extends to upper linA^^Co«^( Rarely: bilateral.V 

“‘»Se and tteu stationary : uo St on’liff'*"''' “ 

^faMlfaed'SSodcimi?”?!™*? '“'‘'“"■s "ith asymmetry; (2) \ 
poliomyelitis, nuclear iesbis atrophy of hemiplegia, acute 

Treatmcnt—lMassage and electrical treatment. 
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VI. ERYTHBCEDEIKIA. 

I {Pink Disease.) 

\ An acute affection of young children, of unknown origin, charac- 
'feerized by peripheral vascular manifestations and reddening of the 
jskin, often described as pol3meuritis and erythema, by mental 
^ depression, and by constitutional disturbances. 

Etiology. — Age : 4 months to 4 years. No predisposing causes 
known : no evidence of infectivity, or of vitamin deficiency. 

Morbid Anatomy. — Peripheral neuritis and lymphocytic infiltration 
of cord. 

Symptoms. — 

ONSET. — Insidious. Pyrexia and coryza. Temperature falls. 

PROGRESS — Extremities itch Palms and soles appear red and 
sodden : cold to touch and poor circulation. Skin reddens. 
Lies on side, limbs flexed. Intense depression and misery. 
Anorexia. Insomnia. Sweats profuse. Thirst constant. 

SKIN. — Diffuse reddening : face and hmbs most affected : red, 
swollen, intensely irritable : varies from day to day. Desquama- 
tion follows. 

NERVOUS SYSTEM. — H5q)otonia extreme : no true paralysis. 
'/ Knee-jerks diminished. Hair may fall out. 

Leucocytosis common. Cerebrospinal fluid : no change. Urine : 
nil. 

Prognosis, — Good. Duration: 3 to 9 months. Death rarely from 
inanition or intercurxent disease. 

Treatment. — Symptomatic. 

VIZ. I.ZPODYSTBOFHZA PROGRESSIVA. 

A rare disease of unknown origin commencing in childhood, charac- 
terized by progressive symmetrical loss of subcutaneous fat in the 
face, neck, thorax, arms, and abdomen, with relative or absolute 
abundance of fat over pelvis and lower limbs. 

Note. — It is uncertain in what section this disease should be placed. 

Etiology. — Females commonest, at least z to i. No hereditary, 
familial, congenital, or racial factors. 

Pathogenesis. — Unknown. No evidence of endocrine disturbance or 
error of fat metabolism. Only pathological change is diminution 
of subcutaneous fat. 

^ Characteristics. — 

’ I. Onset usually at 5 to 8 years. Previously healthy. 

' 2. Face thin, wrinkled, cadaverous, and intensely pale. Upper 

limbs and trunk : extreme loss of fat. Pelvis and legs normal 
> or increased fat. Breasts normal. 

3. Skin shows normal texture. Bones normal. 

4. No muscular weakness. No sensory changes. Reflexes normal. 

Health good. No anaemia. 
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Section Xm.— DISEASES OF THE MUSCLES, 
JOINTS, AND BONES. 

CHAPTER CLXKVII. 

DISEASES OF THE MUSCLES. 

L MYOSITIS. 

Inflammation of muscles, usually confined to voluntary muscles. 

Classification. — 

PRIMARY.— 

1. Suppurative Myositis. — ^Very rare. 

2. Dermatomyositis. — Very rare. 

SECONDARY.— 

1. Suppurative Myositis. — In pysemia, etc. 

2. Trichinella Spiralis. 

3. Acute Specific Fevers. — Mainly degeneration, e.g., 

Zenker’s degeneration, most common in enteric. 

Rarely : — 

4. Syphilitic. 

5. Tuberculosis. 

SPECIAL CHRONIC DISEASES.— 

1. Myositis Ossificans. — (a) Local ; (6) General and pro- 

gressive. 

2. Myositis Fibrosa. 

FIBROSITIS AND MYOSITIS.— Sec p. 1087. 

PRIMAIIY SUPPURATIVE MYOSITIS. 

Mainly recorded in Japan. Sudden onset, constitutional disturb- 
ances, muscles swollen and tender, with subsequent ’abscess formation. 
Various pyogenic organisms isolated. 

DERMATOMYOSITIS. 

Onset gradual or sudden, ivith constitutional disturbances : pyrexia 
and enlarged spleen. 

Characteristics. — (i) Muscles swollen and tender: few escape. 

No abscess formation. {2) Dermatitis of various types, oedema, 
urticaria, purpura, erythematous or erysipelatous eruptions. ^ 

Morbid Anatomy. — Parenchymatous and interstitial inflammation 
of muscle. 

Pathogenesis. — Allied to urticarial, purpuric, and similar' conditions. 

Diagnosis. — From trichiniasis, only by removal of portion of muscle, ! 
or possibly by X rays. 

Prognosis. — Usually fatal, from respiratory disturbances. 
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mVOSZTIS OSSIFICANS PROGRESSIVA. 

progressive ossification of voluntary 
I ^S'bone ossification of a single muscle. e.Z 


' rider’s bone 

commoner. Microdactyly 

of thumb and great toe common. Pathogenesis unknown. 

Symptoms.— Commences in muscles of back and neck Four 
st^es proceeding simultaneously in different sites: (i) Acute 
sweUing of muscles, subsiding in few weeks. 

(2) Attwks recur and fibrosis follows, forming local tumours. 

(3) Ossification develops in tumours after further attacks, irregu- 
lar nmsses gradually coalescing into shapes ‘ like coral ' : still 
movable on deep tissues. (4) Bony masses become adherent to 
bones, producing absolute immobility. Aponeuroses, tendons, 
im^ected^ * become affected. Few or no voluntary muscles 

Course.— Progresses by recurrence of acute attacks. Finally, after 
years, unable to move or masticate. Death from intercurrent 
diseases. 


Diagnosis. — Early stages : from injury or rheumatism. Later 
stages : from congenital multiple exostoses. 

Treatment. — Palliative. 


MYOSITIS FIBROSA. 

Very rare. Fibrosis of muscles, commencing in early life, usually 
in lower extremities, progressing gradually to contractures and im- 
mobility : no ossification occurs ; joints unaffected. 

Pathology, — Great increase of fibrous tissue. 

Diagnosis. From acute arthritis of children, myopathies and 
cerebral diplegias. 

Treatment. — ^Massage, movement, and electricity : recovers’- under 
treatment is recorded. 


II. FIBROSITIS. 

{Myalgia. Myositis. Lumbago and other types.) 

A painful condition of various voluntary muscles, due to inflam- 
mation of fibrous tissue of the insertions, sheaths, and periosteal 
attachments. May also affect sheaths of nerve-trunks and fibrous 
tissue elsewhere. 

Etiology. — ^As in Osteo-arthritis {see p. 1092). 
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Fibrositis, continued. 

Pathology. — Inflammatory hyperplasia of flbrous tissue with prolifera- 
tion of fibroblasts and local exudations of serum. These exuda- 
tions may resolve and be absorbed spontaneously or as a result 
of treatment ; or they may organize, forming nodules, conditio’’ 
then becoming chronic or with frequent recurrences. 

Symptoms. — 

ONSET sudden. Various local sites attacked in different types. 
Constitutional symptoms absent or very slight. Pain severe-; 
acute severe spasm on contracting affected muscles, especially 
suddenly ; may be dull ache in interval. Muscles often tender ; 
may be indurated, especially in neck. 

DURATION. — Few days to weeks., 

RECURRENCES. — ^Very common. 

Types. — 

LUMBAGO. — Affects lumbar muscles. Onsei^ usually absolutely 
sudden, with or without causal strain. Pain extreme on con- 
tracting back muscles, e.g., on regaining erect position after 
stooping. Patient walks slowly with rigid back. Muscles in 
spasm and tender. Nodules often palpable in lumbar muscles. 
Recurrence very common. 

Diagnosis, in recurrent or persistent attacks, from : sacro-iliac 
disease, caries, arthritis, or rarely spinal tumours. 

PLEURODYNIA. — ^Affects intercostal muscles : unilateral. Pain 
extreme. 

Diagnosis from pleurisy, intercostal neuralgia (no tenderness of 
nerve-trunks) . 

STIFF NECK : ^ ACUTE TORTICOLLIS. — Very common , in 
children, following draughts or strained position of neck. Muscles 
tender and often indurated. 


Treatment. — 

INDICATIONS, (i) Rest ; avoid muscular contractions. (2' 
Relax muscular spasm. {3) Disperse and promote absorptioc 
T prevent organization into nodules. 

^^SiTreatSit. assisted by strapping, but interferes 

hottle; electrica: 

movements. 

SPA TREATMENT. — In chronic cases. 


tScned~i'nH'‘^ inflammation of subcutaneous tissue ; becom 
lluclvcned and adherent to skin. Tender to touch Lar 

but mor^'Ymrw some authorities as fibrosit 
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CHAPTER CLXXVIII. 

RHEUMATOID ARTHRITIS. 

**tiology. — ^Age at onset : 20 to 40 years. Females predominate. 

Pathogenesis. — Uncertain. No relation to gout or rheumatic fever. 
Appearance of joints suggestive of septic or toxic origin, but foci 
usually not found, and when present, removal may not affect 
progress. May follow repeated pregnancies. 

FOCI OF SEPSIS. — Following sites to be examined and treated : 
Teeth ; tonsils ; prostate ; nasal sinuses ; gall-bladder. Colon 
doubtful. 

Morbid Anatomy. — Changes are initially peri-articular. 

I. EARLY ‘EXUDATIVE* STAGE. — Thickening of synovial 
membrane and peri-articular tissues ; main cause of enlarge- 
ment of joint. Effusion variable. Red vascular villous out- 
groTivths of synovial membrane. Cartilage and bone of joint 
at onset little affected ; later, vascularization and absorption. 
Rarefaction of bone (decalcification) is early and generalized 
but most advanced near affected joints. 

,. 'ATROPHIC' STAGE. — Thickened s3movial membrane 
atrophies and fibroses. Cartilage and articular surfaces 
destroyed, commencing at site of pressure of synovial membrane. 
Fibrous adhesions between surfaces. Proliferation of bone 
slight, may be a few spicules ; no definite osteophjrtes. 

Muscular atrophy severe near joints. 

Note. — Changes of osteo-arthritis superimposed in long-standing 
cases. 

Symptoms in Early ‘ Exudative ’ Stage. — 

ONSET. — Often transient attacks in fingers, wrists, and toes. 
Tends to be bilateral and symmetrical. Onset acute or subacute. 

PAIN. — ^Variable, often severe. Slight at rest but severe on move- 
ment. Worse at night. Psirtly due to muscular spasm. 

CONDITION OF JOINTS. — Fusiform swelling, due to swollen 
joint and wasted muscles. Skin appears sodden, but little red- 
ness. Swelling mainly of peri-articular tissues : may be some 
synovial effusion. 

JOINTS AFFECTED.— Order of frequency : (i) Hands and feet ; 
proximal interphalangeal and metacaipophalangeal joints. 
(2) Wrists. (3) Ankles. (4) Knees. Tempqrqma^lary joint 
and cervical vertebrae also very common. No joint immune. 

TEMPERATURE,— In acute onset, occasionally 102“ to 103°, 
subsides to 100°, and may persist for weeks. Often much slighter. 
Pulse in proportion to temperature. 

LIMITATION OF MOVEMENT. 

MUSCULAR WASTING AND CONTRACTURES.— Early and 
rapid. 

GENERAL FEATURES.— Loss of weight. Fatigue. 


MED 
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Rheumatoid Arthritis, continued. . . t, „ 

- T ‘ Atronhic ’ Stage. — Swelling diminishes and 

primary type. 

DiagnMte. ic p _Q£^j^ .^ery difficult. In 

arthritis * (i) Little or no response to salicylates ; (ii) , 

Sin5 comSoner. pain and tenderness rarely , very sev«e. 

(v) 

2. OStoS 5 SirS 5 [S^— By'^Searance of jofnts and ^^^mgraphs. 

TUBERCULOSIS.— By appearance of joints and radiography 

A GONORRHCEA.— Very difficult. In gonorrhoea : (i) History 

and presence of gonococci; (ii) Sinall joi^ 

{iii) oken wanders from one joint to another, but specially 
iniures one. Joint hot and cedematous. • 

e gout.— I n gout ; (i) Commoner m men ; (ii) Onset radden , ^ 
(iii) Great toe and thumb especially ; (iv) Joint ‘ pollen, red, 
Siny, and cedematous'; (v) Pain severe. In chronic gout, 
more difficult ; usually previous acute attacks. 

6. TENOSYNOVITIS. — Creaking over tendon, joint change slight, 

pain increased on movement. 

7. CHARCOT'S JOINT. — Sudden painless swelling, much enusion, 

evidence of syphilis. 

Radiograph.— Especially ; (i) Rarefaction of bone near joints; 

(z) Proximity of joint surfaces owing to destruction of cartilages. 
No lipping or osteophytes. 

Prognosis. — Acute stage tends to wear out, leaving permanent 
changes. May be recurrences. Osteo-arthritis may be super- 
imposed later. 


Treatment. — 

GENERAL.— General health important. Septic foci to be removed 
or treated (wholesale dental extraction inadvisable). 

DRUGS, — Analgesic : salicylates. Local to joints : methyl sali- 
cylic ointment or Scott's dressing. 

LOCAL TREATMENT.— Acute inflamed joint to be rested and 
not to bear weight. Splint in optimum position (in case joini^ 
becomes fixed) ; may have to be reached gradually by progressive^' 
alteration of angle of splint if joint already out of position. 1 
Splint removed and joints moved daily to prevent adhesions : \ 
movement active if possible, othenvise passive : one movement ^ 
in each direction, repetition contra-indicated. 

MASSAGE AND FARADISM.— To muscles moving joint, to 
control wasting. 
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GOLD TREATMENT. — Crisalbine, sanocrysin. Dosage : weekly 
injections, o-oi gm. increasing to 0-05 gm. ; total i gm. Many 
good results. Dangers', jaundice, diarrhoea, stomatitis, nephritis ; 
exfoliative dermatitis ; many serious effects have occurred. 

VACCINE THERAPY. — No evidence of scientific basis or specific 
practical value. Protein shock may occur -with good or bad 
result. 

SPA TREATMENT. — Contra-indicated in acute stages. 

RHEUMATOID ARTHRITIS IN CHILDREN. 

{Still's Disease.) 

General Characters. — 

ONSET. — Insidious usually : less often acute. Age 3 to 6 years 
at onset. 

JOINTS. — Enlarged. Swelling 'fusiform', mainly of peri-articular 
tissues, characters resembling acute peri-articular type. Muscular 
wasting severe, and limitation of movement. 

LYMPHATIC GLANDS. — Enlarged. Generalized enlargement, 
usually of considerable size : may increase during exacerbations. 

SPLEEN. — Often palpable. 

TEMPERATURE. — Often persistently about 100®. Sweating 
common. 

PROGRESS. — Slow advance, with exacerbations and pyrexia. 
Ana2mia, wasting, debility, and lack of development. Heart 
unaffected. Intercurrent diseases often fatal. 

Note. — Several rare and obscure groups of arthritis and joint changes 
occur in children. Their relation to and differentiation from 
Still’s disease has been little studied. {See Late Rickets, p. 384.) 

ARTHRITIS SECONDARY TO ACUTE INFECTIONS 
AND OTHER CAUSES. 

Includes the following groups : — 

1. Acute infections: (a) Gonococcus, pneumococcus, tuberculosis, 

streptococcal and staphylococcal infections ; {b) Undulant 

fever, typhoid, typhus, dengue, cerebrospinal fever, bacterial 
dysentery, measles ; (c) Rheumatic fever, scarlet fever, tonsillitis. 

2. Urticaria, haimorrhagic diathesis, haemophilia. 

3. Allergic and anaphylactic — e.g., serum disease. 

4. Metabolic — e.g., gout. 

5. Deficiency diseases — e.g., rickets, scurvy. 

• 6. Trophic— e.g., syphilis, syringomyelia. 

7. Intermittent hydrarthrosis. A rare and obscure condition. .Charac- 
terized by periodic rapid swelling of joints ; little pain ; sub- 
sides in 2 to 3 weeks. Knees commonest. Joints usually normal 
in intervals even after numerous attacks. May continue many 
years. May be cedema elsewhere. Possibly allied to urti- 
caria, or anaphylactic. General health unaffected, but neuroses 
common. No effective treatment. 
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CHAPTER CLXXIX. 

OSTEO-ARTHRITIS 

Osteo-arthritis may develop in joints as result of: (i) Trauma;! 
(2) Exposure to wet and cold ; (3) Secondary to rheumatoid arthritis ) 
and other forms of arthritis ; (4) Old age ; {5) Various indefinite ^ 
factors, e.g., endocrine deficiencies, general debility. 

Influence of septic and toxic factors not obvious. Dental defects 
common. Achlorhydria frequently associated. 

Onset and progress is chronic. 

Etiology.— Age at onset : 40 to 60 years. In general forms, females 
predominate. In spondylitis and mono-articular forms, males 
commoner. 

IMEorbid Anatomy. — Changes essentially in cartilage and bone of 
joint. 

CARTILAGE cells proliferate, capsules burst into joint; ground 
substance thus divided into filaments and devoid of cells. C^lage 
appearance, wears away, and exposes bone. 

BONE, exposed, hardens on surface and has ivory appearance 
(ebumation) ; grooves form from movements of surfaces 
ca^e crepitus'. 'Osieop/jytes' form at edges, proliferation olVj 
cartilage cells producing accumulations which ossify, i.e., 'lipping' > 
of ]omt, and, by interlocking, render joint immobile. H^ct- 
trophy of bone also occurs. True bony ankylosis very rare 
except in spine. Atrophy of bone is not a feature, but may be 
considerable in senile hip-joints. ^ 

SWOVIAL MEMBRANE. — Thickens. Fringes may hypertrophy 
become cartilaginous, separate, and constitute 'foreign bodies’ 
m joint. 

Symptoms. — 

Chronic, rarely acute. Generally polyarticular Exacer- 

_ Nations and gradual progress usual. yaracuiar. iixacer- 

CONDITION^OF TOIOTS^ slight throughout. Sometimes severe. ' 

development ofT ' 

Characteristics in Late Stages ' 

’■ tut also when hot and dry. Worse 
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2. DEFORIVIITY OF JOINTS. — ^Due to : (i) Osteophytes and 

overgro'vvth of bone (‘lipping’), (ii) Absorption of cartilage and 
bone altering shape of joint-surfaces and angles of articulation, 
(iii) Thickening of capsule, (iv) Aluscular contractures. 
' Ulnar dcvtaiion ’ characteristic : due to affection of meta- 
carpophalangeal joints. 

3. LiailTATION OF JIG VEMENT.— From locking of osteo- 

phytes, fibrous adhesions, and causes of deformity. Bony 
ankylosis verj' rare except in spine. 

4. MUSCULAR WASTING. — Constant, but not extreme. Reflexes 

are increased. Cause doubtful. 

5. CREPITUS ON MOVEMENT. — ^Fine in early stage ; coarse later. 

From apposition of bony surfaces and formation of grooves. 

SKIN. — Often glossy. Trophic changes in nails. Occasionally 
pigmentation. 

PALLOR usual, and some anasmia. 

Radiographs. — (1) Osteoph;^ic outgtowths : new bone formation, 
(ii) Irregular loss of joint space. Rarefaction of bone slight 
or absent. 

Final Condition. — Patient may become helpless, at which stage 
condition often quiescent and painless. Not infrequentlj' small 
joints of hands escape when large joints arc severely affected, and 
vice versa. 

Hobordon’fi Nodes. — Small bony swellings, usually on distal side 
of terminal intcrphalangeal joints : apparently from tubercles 
on insertion of extensor tendons. Commoner in women. May 
be first sign of arthritis. Similar bone swellings occur in gout, 
though rarely. 

Diagnosis. — Usually simple. 

HIP-JOINT. — ^From tuberculosis (rotation specially affected) and 
sacro-iliac disease. 

SPONDYLITIS. — From tuberculous or pressure caries (compression 
myelitis). 

SHOULDER-JOINT. — From neuritis and subdeltoid bursitis. 

Treatment. — See p. 1095. 

nXONO -ARTICULAR TYPE. 

Hip -joint {Morbus Coxes Senihs ). — 

ETIOLOGY. — Usually males, over 40 years. Injury common 
cause. Generally unilateral. 

SYMPTOMS.— 

Pain. — Slight at first ; may remain so or become severe. Worse 
after excessive exercise and towards evening. May be felt in 
joint, groin, knee, thigh, or buttock (suggesting sciatica). 

Limitation of Movement. — ^Early ; mainly muscular stiffness 
from spasm. Later, from joint changes. Rotation, abduc- 
tion, and adduction affected before flexion and extension. 

Muscular Wasting. — ^Especially thigh and buttock. 
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Osteo-arthritis of Hip- joint — Symptoms, continued. 

Deformity.— Early : limb abducted and externally rotated; 
pelvis tilted down', causing apparent lengthening. Lordosis 
develops. Later : limb adducted. True shortening sub- 
sequently from atrophy in head and neck of femur. 

radiographs. Early ; often negative. Peri-articular lipping 
appears first. Later : narrowing of joint interval ; atrophy 
and changes in bone. 

PROGNOSIS.— Tends to advance in affected joint, but often 
remains locahzed. 


SPONDYLITIS DEFORMANS. 

Forms of arthritis in which the spine is chiefly and severely affected 

Types. ^These are two in number : 

I. STRUMPEL-MARIE'S ‘SPONDYLOSE RHIZOMELIQUE ’ — 
aruSiHs. rheumatoid arthritis and osteo- 

SPINE.-Inoluding von Bach- 

Spondylose Rhizomdlique.— 

ETIOLOGY.— Onset from early adult to middle age 

epidural enudate. of 

oScagKvSes 1S“Sudat.“'Jir ''erteW 

ligaments of vertebrse and intervertebral discs and 

iliac and costo-vertebral Hatter ]omts. including sacro- 

usually in lurnSrlrrS ? respiration). Commences 
softening. No S?e“ph^fr’ W severe, ^vith 

ankylosis of spine and complete 

straight ‘po/er-bacS' o? virious 

cause chin to touch stermiTn neiomities. Kyphosis may 
Pain severe in earivS« escape. ^ 

absent when ankyk)sis comnlltP tZ movements ; 

on nerve-roots. ^ except rarely from pressure 

diagnosis.— S imple in late stages. 

Ostco-arthritis of the Some -i. 

osteo-arthritis. Osteophvtic changes and etiology of 

plete ankylosis rare. ES{Le?^nv? °“ extensive. Com- 
pain, parassthesia, and muscular^ press on nerve-roots, causing 

Bechterew’s type (he believed as von 

lesion). ^ DeIle^ed spinal meningitis to be initial 
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TREATMENT OP OSTEO-ARTHRITXS 

GENERAL. — Reduces obesity. Treat septic foci. 

^ftolgcstc : salicylates. Many others in use \vith bene- 
iodine and iodide, guaiacum and sulphur 
( Chelsea pensioner'). Cincophen (atophan) : use Avith caution 
{see Gout). 

LOCAL TREATMENT TO JOINTS. — Heat eases pain temporarily 
and relaxes muscular spasm — e.g., hot air, immersion, mud, 
diathermy. 

EXERCISE. — Exercise, short of fatigue, beneficial. Aggravation 
of pain or pain at night is evidence of excess and need for rest. 

PASSIVE MOVEMENTS. — Useful, harmful if excessive. Prefer- 
ably in conditions which exclude weight-bearing, e.g., in bath. 

MASSAGE. — Benefits nutrition of muscles. (Useless to muscles 
of ankylosed joint.) 

ELECTRICAL TREATAIENT. — ^Various measures in use — e.g., 
infra-red rays, ultra-violet rays, ionization, deep X-ray therapy. 
Value dubious. 

SPA TREATMENT. — Beneficial in chronic cases, from routine and 
opportunities for systematic treatment. 

SURGICAL TREATMENT. — Indicated for freeing adhesions and 
correcting deformities in suitable cases. 


CHAPTER CLXXX. 

DISEASES OF THE BONES.* 

I. HYPERTROPHIC PULMONARY ARTHROPATHY. 

A symmetrical enlargement of the bones of the extremities of the 
limbs, with 'clubbing' of the terminal phalanges. Associated with 
certain diseases, especially of the lungs : never primary. Very rare. 

‘ Clubbing of the Fingers ’ {Hippocratic fingers ). — An initial 
and allied condition. Very common. 

DESCRIPTION. — Terminal phalanges sAvollen and rounded. Nails 
enlarged and curved in both directions. Skin shiny. No pain. 
Toes also affected occasionally : usually congenital morbus cordis. 
Onset usually gradual. Rarely in two weeks in empyema : may 
disappear after treatment. 

ETIOLOGY.— 

I. Congenital Morbus Cordis. — Common. Not in acquired 
cardiac lesions. 


* See also Rickets, Osteomalacia, I,cuco -erythroblastosis, Generalized 
Osteitis Fiurosa. 
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Clubbing of the Fingers — Etiology, continued. 

2 . Diseases of the Lungs.— -(i) Bronchiectasis ; (ii) Phthisis, i 
especially with cavities ; (iii) Empyema. Rarely in abscess j 
of lung, emphysema, etc. In aneurysm, rarely : some- / 
times unilateral. . ^ ^ I 

Described (but doubtful) in certain other conditions, rarely, e.g. ’ 
congenital syphilis, chronic jaundice, chronic diarrhoea. \ 

MORBID ANATOMY. — ^Thickening of fibrous tissues, and disten- 
sion of vessels. No bony changes. 

Hypertrophic Pulmonary Arthropathy (Marie’s syndrome).— 

DESCRIPTION.— (i) Hands and feet large. ( 2 ) Clubbing of 
terminal phalanges invariable. ( 3 ) Forearm thickened near wrist • 
to less degree long bones near ankle. Rarely : enlargement at 
knee and elbow-joint. OccasionaUy kyphosis. CondiW sym- 
metrical : less in lower extremities. Slight stiffness of joints. 

May be tenderness, but no redness or actual pain. Onset gradual 
usually unnoticed by patient. ci-giduud,!, 

ETIOLOGY.— As in clubbed fingers, except that occurrence in 
morbis cordis is extremely rare. Commoner in males. 

MORBID ANATOMY.— Proliferation of bone under periosteum 
(an ossifying periostitis), causing enlargement. RarSaction 
deeper bone tissne. Synovial mlmbranl thS ^ 

PATHOGENESIS-Obeenre. Allied condition of often 

I?d ®“ds of ulna, radius, tibia. 

Carpal and tarsaTbones esc’ape °R“rety“Jwir e^nd 
humerus, and patella. Face^nevS affected " 

Skull never affected. S^agn?st S& 

megaly, osteitis deformans difficult, from acro- 

not influence prognosis as to life. ®ffii™ans. Condition does 


II. OSTEITIS DEFOHIVIANS. 

(Paget’s Disease.) 

softening. new'^Stltion.^Md sSS?t h Jd^“ 

especially in enlargement of the hardening ; and resulting 

and enlargement of the bones of t& 1 ™ R°i?Se. 

^relation' t^pirathySfiVi?®' /^idence of heredity, 
phorus normal (phosphatase V. calcium and phos- 
bolism possible. ” error of mineral . meta- 
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Morbid Anatomy. — (i) Early stages (resorption of bone) : bones 
softer and become more vascular, hence citrvattires from pressure. 
(2) Later (e.xccssive apposition of bone) : deposits of osteoid tissue 
both in medulla and also, markedly, under periosteum, mainly 
along normal ridges. (3) Finally, calcification of new bone. 

BONES AFFECTED AND RESULTING CHANGES.— 

1. Skull. — Great enlargement. Thickness i to J inch. 

2. Spine. — Kyphosis. 

3. Tibia. — Great thickening and bowing : convexity forwards. 
Changes less marked in femur. Pelvis broadens. Clavicles, 

thick and deformed. Ribs fall in. 

Face, hands, feet little change. Upper extremity less than 
lower. 

Symptoms. — Onset insidious : often first noted by friends. General 
health good. 

Early noticeable phenomena : (i) Head enlarging. {2) Bowing of 
legs. (3) Stature shortening (from kyphosis and curvature 
of legs). 

Condition developed : Forehead prominent and face appears 
small (thus differing from acromegaly). Spine bent, and 
chin held fonvard. Legs bowed, with enlargement, often 
enormous, of tibiaj. Sometimes thickening of clavicles, 
thorax fallen in, and abdomen prominent. 

Radiographs. — 'Cotton-wool' appearance: due to decalcification 
and new osteoid tissue. Later, enlargement. 

Variations. — Occasionally is painful. Changes may be confined 
to tibia and fibula. Osteosarcoma occasionally, but not common. 
Various bone tumours and cysts described, but may be confusion 
with osteitis fibrosa. 

IXX. LEONTXASXS OSSEA. 

Hyperostoses of cranial and facial bones. Extent and distribution 
variable ; occasionally superior maxillse affected alone, or other bones 
of body affected also, but less severely. Formation of dense new 
bone results in : (i) Large, grossly deformed head. (2) Severe pains, 
blindness, deafness, etc., from obliteration of foramina, pressure on 
and destruction of nerves, and reduction in size of cavities, e.g., orbit 
and mouth. 

Very rare. Onset about 30 years. Progress slow. Possibly a 
variety of osteitis deformans. 

XV. OSTEOGENESXS XMPEBFECTA. 

(Fragilitas Ossitim. Osteopsathyrosis. Lobstein's Disease.) 

A defect commencing in intra-uterine life charaterized by abnormal 
brittleness of bones, due to failure of membrane and periosteal bone- 
formation, and resulting in numerous fractures. 
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Osteogenesis Imperfecta, continued. 

Description of a Foetus. — Characterized by: (i) Body proportions . 
and length of bones fairly normal. (2) Bones brittle or soft, 
sometimes can be bent. (3) Numerous intra-uterine fractures ; 
callosities at site of union. {4) Cranium development defective. 
(Some of the callosities are possibly abnormal bone-formation, ' 
and not results of fractures.) 

Etiology. — Origin unknown. Heredity often recorded. No relation 
to syphilis. 

Morbid Anatomy. — Basal defect is inability to produce osteoblasts. 
Cartilage bone-formation unaffected, hence no shortening of 
bone, and body proportions normal. Subperiosteal and mem- 
brane bone-formation defective, consequently cortex is thin, and 
bones brittle and easily fractured. (Pathology is thus converse 
of achondroplasia, in which membrane bone-formation is normal, 
and endochondral ossification is defective.) 

Symptoms. — General health unaffected. Fractures occur with 
extreme ease, and unite rapidly. Tendency present from birth, 
and usually ceases about 30 years of age. Subsequent life depends 
on deformities from repeated fractures. 

CRANIAL OSSIFICATION. — ^Abnormal : extreme bitemporal^ 
protuberances common, also frontal and occipital; may b v 
numerous Wormian bones. 

ASSOCIATED DEFECTS : (i) Blue sclerotics — ^hereditary ; (2) 
Otosclerosis; (3) Lax joints and dislocations. Also cataract. 

BLOOD CALCIUM AND PHOSPHORUS.— Normal, but high 
excretion. 

Treatment. ^No specific. Phosphorus. Protection against injury. 

Note. -Abnormal fragility of bones also occurs in old age, insanity, 
various bone lesions (e.g., syphilis, sarcoma, and secondary 
tumours), conditions causing decalcification, rickets, scurvy, 
tabes, and phosphorus poisoning. 


V. ACHONDBOPLASIA. 

{Chondrodystrophia Fcetalis.) 


An abnormality of cartilage bone-formation arising in foetal life, 
resulting m deficient groAvth of long bones. Surviving subjects are 
dwarfs with short limbs and long bodies. ^ ^ 

equal. Usually sporadic but rarely hereditary, 
slmrtene™^^ birth or in infancy ; in others life is not 


Characteristics. — 


I. DWARFS. — Height 3 to 4 feet. 

* VERY SHORT. — Especially femur and humerus. 

3. TRUNK about normal. 
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4- HEAD. Appears large. Forehead prominent. Face small vrith 

pug-nose. (Vault normal, base shortened.) 

5. 'TRIDENT HAND’. — Fingers of equal length and diverging. 

OTHER FEATURES. — Sacrum tilted forward, whence : (i) Pelvis 
contacted ; (2) Apparent lordosis, but spine actually very 

straight ; (3) Abdomen prominent. Limbs bowed and bent 

o\ving to abnormal articulations and not to curving of bones. 
Feet large and flat, tissue round ankle in folds. Acetdbula set 
far back, hence nates prominent. Soft tissues thick, and over- 
grown for length of bones, hanging in folds. Various congenital 
deformities, e.g., hjrpospadias, not infrequent. 

General features. — If surviving first year, general virility marked 
(nomal heart in small body). Mental development normal or 
quaint. Muscles and bones very strong. Sexually precocious. 
Often gymnasts or public entertainers. 

Bones mainly Affected (in order of severity). — (1) Femur and 
humerus; (2) Tibia and ulna; (3) Base of skull. Symmetrical 
disMbution. Radius and fibula less afiected, hence articulation 
of joints set at abnormal angles. Bones are abnormally hard, 
no softening. 

morbid Anatomy. — Essential change is deficiency of endochondral 

• ossification (cartilage bone-formation), due to abnormality of 
epiphysial cartilages. Line of ossification is straight, but narrow 
{see Rickets, p. 380). Zone of cartilage cell-proliferation shows 
characteristic changes (doubtful which is primary) : — 

1. Cartilage cells irregularly arranged and very scanty, i.e., 

aplasia. 

2. Connective-tissue strands grow in from periosteum, and may 

completely separate shaff from epiphysis. 

Ossification of epiphyses either retarded or premature : may 
be early union to shaft. 

Periosteal bone-formation normal. 

Pathogenesis. — Unknown. No relation to rickets or syphilis. No 
evidence of endocrine disturbance or abnormal mineral meta- 
bolism. Disturbance of amniotic pressure suggested, but improb- 
able. Always commences in foetal life, apparently be^een 
third and sixth month. Bones which are laid down in cartilage 
after this, and all membrane bones, escape almost, but not com- 
pletely. 
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Bile-piginents in relation to cholesterol 

precipitation 320 

— urine in jaundice 502 

Bilharziasis xg6 

Biliary calculi {see Gali.-stohes) . . 518 

— cirrhosis, hypertrophic, dia^osis 

from hemochromatosis . . . , 362 
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Bilious remittent fever . , , . x82 

diagnosis from blackwater 

fever 188 

— vomiting in blackwater fever . . 188 

Birth injury causing hemiplegia . . 1021 
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— arteries in arteriosclerotic kidney.. 658 tuberculosis .. .. .. X49 

spasm of, migraine and . . 1050 diagnosis from torticollis . . 1077 

— blindness in encephalitis periaxialis in glandular fever . . . . 296 

diffusa 1026 Hodgkin’s disease . . . . 757 

— changes in basal meningitis . . 139 mediastinal new growths . . 609 

post-vaccinal encephalitis .. 258 palpable in scarlet fever X24, X2S 

— cortex, motor tracts from . . . . 915 tuberculous adenitis of . . 164 

in paramyoclonus multiplex . . 972 — haimatomyclia 945 

as sensory centre . . . . 914 — myelitis 933 

— diplegia 1022 — plexus, diseases of 923 

— diseases . . . . . . . . 1008 — rib . , . . . . . . _ • . 9=4 

— embolism and thrombosis causing brachial plexus lesion. . 924 

1033, 1034, 1035 diagnosis from progressive 

— ha’morrhage 1027 muscular atrophy . . . . 960 

coma due to . . . . 315, 316 — sympathetic, paralysis of 995, 997 

diagnosis from encephalitis — tabes 978 

lethargica 285 — venous pulsation in congestive 

treatment 1035 heart failure 82 x 

— ba'inorrhagic pachymeningitis . . 1041 heart-block 789 

— lesions, diagnosis from muscular tricuspid stenosis . . . . 8x4 

dj’strophics 9G5 — vertebra:, tuberculous caries of . . 937 

transverse myelitis . . 935 diagnosis from torticollis 1077 
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Cervico-occipital neuralgia .. .. 1053 

^ Cestodes, diseases caused by . , . . 199 

Chaga’s disease xga 

I Chalk, action in diarrhoea . . . . 438 

Vt- 'stones in gout 330 

rChancre of syphilis . . . . 222, 223 

1 diagnosis of anthrax from . . 1x5 

/Charcot’s cirrhosis .. .. 52/', 532 

/ — joint, diagnosis from rheumatoid 

arthritis rogo 

in tabes dorsalis . . . . 977 

Cbarcot-Leyden crystals in sputum in 

asthma 576 

Charcot-MariC'Tooth type of muscular 

atrophy 965, 968 

— theory of hysteria ro63 

— triad . . . , , , . . , , 950 

Chattering teeth royd 

ChauSaud-Mmkowski type of acholuric 

jaundice 7ro 

Chaulmoogra oii in leprosy . . . . irg 

Cheiro-kinssthetic speech centre . . roog 

‘ Chelsea pensioner * analgesic . . rogs 

Chenopodium oil in ankylostomiasis . . 212 

for round worms . . . . 206 

Chest {see Thoracic; Thorax) 
Cheyne-Stokes respiration in cerebro- 
spinal fever 74 

chronic ursemia 631 

•-Chiasma tentorii, hydrocephalus due 

to obstruction at 1024 

Chicken-pox . . 259 

— diagnosis from smali-pox . . . . 250 

— with scarlet fever r27 

Chilblains ro8x 

Childhood {see also Infancy ; Newborn) 

— blood diseases of 746 

— cerebral palsies of roar 

— coeliac disease in 491 

— diabetes in 343 

— diarrhoea in 467 

— duodenal obstruction in . . 448, 449 

— empyema in . . . . . • G02 

— gastritis in 406 

— mitral incompetence in . . . . 8xx 

— obesity in 360 

— over-activity of suprarenal cortex in 860 

— phosphaturia in 618 

— progressive muscular atrophy of 

959 , 964 

— prophylaxis against myocardial 

and valvular lesions in . . . . 822 

— pyelitis in 670 

— renal tumours in 677 

— rheumatoid arthritis in . . . . ropi 

— typhoid fever in 20 

— vomiting in 4 ** 

Chiils {see Rigors) 

China workers, pneumonoconiosis in. . 588 

‘ Chloral hydrate m infantile convulsions io6x 
/ — as sedative in tetanus .. .. no 

Chloasma 9^9 

Chlorides in blood, tetany and • • 889 

— excretion of, in pneumonia . . 57 

— loss of, alkalosis due to . . _ . • 308 

— retention of, in hydrsemic nephritis 626 

oedema and 634 

— in subacute glomerulo-nephritis . . 648 
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Cbloroin& .. .. ,, ,, 740 

— resembling leuksmia . . . . 728 

Chlorosis 697 

Choked disc in intracranial tumours . . 1014 
Cholangitis, infective .. .. 527, 53r 

— obstructive 527, 532 

— suppurative 5ir 

abscess of liver from . . . . 533 

due to chronic suppurative 

cholecystitis 5x4 

common-duct obstruction . . 524 

Cholecystectomy, sphincter of Oddi 
and . . . . . . . , . . 326 

Cholecystitis 3x2 

— acute, diagnosis from biliary colic 523 

— atrophic 3x4 

— catarrhal, acute 3x2 

due to cystic duct obstruction 523 

chrome , . . . . , . , 5x3 

— chrome, due to gall-stones . . 325 

— gangrenous . . . . . . . . 3x5 

— infective, causing suppurative 

cholangitis 3rr 

— obliterans 314 

— phlegmonous 3x3 

— suppurative, acute 515 

chrome . . . . . . . . 314 

due to cystic duct obstruction 323 

— in typhoid fever X4 

Cholecystography in cancer of gall- 
bladder 516 

— chronic catarrhal cholecystitis . . 5x4 

— in gall-stones 525 

Cholelithiasis {see Gall-stones) .. 518 

Cholera asiatica 98 

— infantile 468 

— spirillum 98 

— stools in 454 

— typhoid 100 

— vibrio 98 

Choleraic diarrhoea 468 

— type of malaria 182 

Cholesteatoma, intracranial . . . . xorg 

Cholesterol m blood {see Blooo- 

cholesterol) 

— formation and precipitation in gall- 

bladder .. .. 518, 519, 520 

— gall-stones, pure and laminated , . 520 

— vitamin D and 369 

Cholesterolosis of gall-bladder . . 526 

Chondrodystrophia foetalis . . . . 1098 

Chorea 1043 

— acute simple endocarditis in 797, 798 

— chrome hereditary {see Chorea, 

Huntington's) 2049 

— congenital roso 

— Huntington's 1049 

diagnosis from paramyoclonus 

multiplex 972 

— major 1075 

— post-hemiplegic . . . . roar, X032 

— in rheumatic fever 292 

— scarlet fever 127 

— senile 1049 

— Sydenham’s 1043 

— tics in relation to . . . . 1073, 1074 

Choreiform movements in cerebellar 

disease 1038 
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Choreifoim movements in encephalitis 

iethaigica 284 

Cboioidai tubercle in basal meningitis 140 
ChoFoiditiSj disseminated, in congenital 

syphilis 229 

Chromaffin cells in Addison’s disease . . 862 
supraren^ medulla . . . . 859 

— tumour of suprarenal . . . . 865 

Chromophobe cells of anterior pituitary 

897, 898. 903 

Churchill's inhalant 564 

Chvostek’s sign in tetany . . . . 890 

Chyiangiomata 498 

Chyle vessels of mesentery, diseases of 498 
Chylous ascites 558 

— pleural fluid 596 

Chyluria 616 

— in filaiiasis 213, 214 

Cicatricial stricture of oesophagus . . 403 
Ciliary muscle, paralysis of . . . . 995 

Cinchona alkaloids in malaria . . 184 

Cinchophen in gout 332 

Circulatory disturbances, diarrhcea due 

to 4S6 

— failure in diabetic coma . . . . 345 

— system {see also Blood-vessels : 

Heart) 

in anxmia due to chronic 

hemorrhage 696 

— — chronic alcoholism , . . . 310 

diseases of 763 

in gout 

influenza yg 

neurasthenia 1069 

— — • pneumonia 56 

red granular contracted kidney 660 

syphilis of 

in typhoid fever . . 5 lo 

visceroptosis 48, 

Circumflex nerve lesions . . . . 025 

Cirrhosis, bilia^ .. 527, 

differential diagnosis from hyper- 

ebromatosis . . . . ta, 

— Charcot’s 527^ 532 

— Hanot’s hypertrophic biliary 527) 531 
diagnosis from Banti’s 

disease 

— Laenncc’s Sa7 528 

diagnosis from Banti’s disease ' 752 

— of liver 'I, 

— alcoholic , . . . 327 328 

diaenosis from Banti’s disease’ vsa 

biliary 5-7 

in chronic alcoholism . . ' «io 

classification . . . . ” <27 

diagnosis from Banti’s disease " 7^2 

cancer 'lo 

gastnc ulcer , . . , 

tuberculous peritonitis ' r6o 

d>-spepsia due to . . 

haimatcmesis due to . , ' 

in hcrcditaiy Axmorrliagic teV- 

angiectasia . . . . „ . 

multilobular , . . . -V, iZt 

diagnosis from Banti’s diseaM 732 

obstructive jaundice due to <02 

in progressive lenticular degen- 

ation . . . . f 

pylcthrombosis due to'.‘. " jJq 
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Cirrhosis ol liver, splenomegaly in . . 754 

tuberculous 171 

unilobular . . . . 527, 531 

diagnosis from hyperchroma- 

, ptosis 36?^ 

— stomach 422^ 

Cirsoid aneurysm 843 j 

Cisternal puncture in veronal poisoning 323 1 
Clapotage in atonic dilatation of 

stomach 425 

Claudication, intermittent, in arterio- 
sclerosis 838 

sciatica and . . . . . , 931 

Claustrophobia io6g 

Clavus hystericus 1064 

Claw band in hypertrophic pachy- 
meningitis of cord . . . . 1041 

Klumpke’s paralysis . . . . 924 

leprosy 118 

progressive muscular atrophy 959 

neural muscular atrophy . . 968 

ulnar nerve lesions . . . . 926 

Clay-coloured stools in jaundice . . 503 

— ; — significance 453 

Climate in chronic bronchitis . . . . 571 

pulmonary tuberculosis , . i6j 

— diarrhoea due to changes of . . 455 

— in hypertrophic emphysema . . 592 

— rheumatic fever 289 

Climatic bubo 240^. 

Clonic spasm of diaphragm ..611 
Clothes in spread of typhoid fever . , 25 

— typhoid contamination and . . 3 

Clubbing of fingers {see Fingers) . . 1093 
Club-foot in progressive neural muscular 

atrpphjr g68 

Uutton s_ joints in congenital syphilis 229 
Coagulation time of blood {see Blood) 685 
Coal-tar preparations, enterogenous 

cyanosis due to 745 

Coarctation of aorta . . . . 828, 830 

Cocaine poisoning 222 

^Mvdynia 105^ 

Cochlear nei^e lesions 1002 

Cod-liver oil in chronic piilmonary 

tuberculosis 161 

Coehac disease 

^varfism with infantilism in . . 91 1 

Hirschsprung’s disease due to. . 485 

hypocalcaimia due to . . . . 896 

relationship to idiopathic steator- 

rlioea ..494 

tetany in §88 

Copiir en sabot in radiograph of Fallot’s 

tetralogy 

Colchicum in gout . . . . ,,2 

•Cold’ abscess .. .. " HI 

— coiMon .■.'294 

— m head 78^ 

neuralgia and . . . . 1052, 1053 

p^oxysmal hsmoglobinuria due 

to . . , , , , ^ ^ 

Colic, biliary, in absence' of calculi ! ! 325 

diagnosis from nephrolithiasis 67s 

due to gall-stones . . ,21 

treatment .. .. ;; 

^ ' J»2ll*stonC| diagnosis from acute 

— — flatulence from .. ** 
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470 
•• 426 
•• 92 

•• 139 
• • 522 
697. 698 
889 


Convu^^ons in encephalitis periaxialis ' 

— ergotism ‘ * • • • loay 


445 
820 
8y6 
■ 455 
. 421 
' 326 
441 
485 

474 

503 

317 

666 

466 

874 

1042 


■ in congenital 
pylorus 

lood poisoning 
gastric cancer 

— disease 

~ jaSe 

lead poisoning 

— movable kidney ‘ ' 

— mucous colitis ’ ‘ 

®yxcedema 

trohoid fever' 

— yellow fever 

SYSTOLES) Extra- 

__ — - hei^pic^ia 

I,,, ™H*hple neuritis ' 

hjstcncaT, diagnosis fmm' " *• 

— in myelitis ^ neuritis 

diw,; ■"“* 

" 50,92 

-cholSa“'«e 

— chorea 

— influenza 

— measles 

— pericarditis “ 
pneumonia 

— quinsy 
scarlet fever 
small-^x 

~ whooping-cough 
^nvergent strabi^us' ‘ 

Convulsions in S"® . • • 

— cerebral diplcMa ®=“'"Sitis 

h.-cmoiThage 

~ •• " •• 
cortical fn^ntn*.!!*- 


°> 7, 12,28 


141 

780 

928 

1003 

920 

919 

936 


. , •“conoiism 

wrtical meningitis " " 
'’cnientia para^ 


71 
•• 505 

• • xoo 
•. 1049 

• • 80 

263, 266 

•• 772 
•• 66 
•• 398 

• • 129 

•• 252 
.. 84 

•• 993 
•• 140 
■ ■ 1022 

• • 1029 

984 
•■ 58 

•• 309 

• 984 . 

• 981 


ergotism • • • • 1027 

heart-block . . ‘ ‘ ‘ • • • 1057 j 

-KS-'SS" ::S 

— typhoid fever • ' ^°^4, 1018 ) 

— uncinate . . ’ ‘ ■ 17 ‘ 

— in whooping-Mugh’ ' ' ‘ 

— UKcmia, acute ' ' ‘ ' • • 1074 

tapper in anaimia ’ ‘ ' • • 1074 

triloculare . . • • ■ . . . . gg^ 

txjmea, ulceration of "m • • • ^*7 
nerve lesions ’ l^geminal 

~ sclerosis of * ' • • 816 

3 thrombos«““P®‘'‘"^dueto i; g® 

;: nr 

mcompetencr ^'^®®*® aortic 

’ liver , , ■ ‘ • • . . 806 

-- 

»y», l§ 

Cwtico-sterone ■■ ■• ..984 

•• .. 37etseq. 

_f“^®,*’^nchitis from " “ *94 

:; il.' 
AIS 

— w “Jl'a^asis • • • • 576 

— *^*®”5h»tis, acute ‘ '• •• 572 

__ ~ chronic • • 568, 569 

— broi^i ®™P**>^cma due to" 57i 

_ &*>°P“cumonia 59°. 59i 

— eJ°.®'*°noids • • • • 69 

— ^roi’d nMl-°"°Wtis " •• 399 

-tea*"’' •• •: :: III 

-lung abscess •• •• •- 82! ( 

S i 

— and val'v^hr A- 813 

— oedema of lungs ^‘sease. . gj- 

• • 580 
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Cough m pertussis 8x 

— pleurisy -with effusion . . sgo 

— pneumonia 53i 55 

— pneumonocomosis 580 

— pulmonary tuberculosis 

♦ ^ M9, 157, 159. 163 

acute miliary . . . . 138 

— tuberculous laryngitis . . . . 564 

mediastinal ademtis . . . . 165 

— ‘ winter ’ jyo 

Counter-irritation in hysteria . . . . 1067 

— neur^gia 1053 

Courvoisier s law 525 

Cow-pox 

Crabs, poisoning from 328 

Cramp(s) in cholera . . . . 100, loi 

— firman’s or stoker’s . . 461, 889 

— pianist’s 1055 

— m sciatica 930 

— shoemaker’s 8go 

— telegraphist’s 1055 

— typewriter’s 1055 

— in typhoid fever 17 

— writer’s . . . . . . . . 1055 

Cranial bones, hyperostoses of . 1097 

— nerve(s) sAected in arsenic treat- 

ment of syphilis 237 

in basal menmgitis . . . 985 

cerebellar tumour , . . . 1039 

— tabes dorsalis . . 975, 977 

tumours of corpora quadri- 

gemma . . . . 1016, 1017 

von Recklinghausen’s disease 929 

diseases of 986 

eighth, lesions of . . . rooz 

tumours of 1017 

eleventh, lesions of . . . . 1007 

fifth, lesions of 997 

first, lesions of 986 

fourth, lesions of . . 992, 994 

ninth, lesions of 1005 

second (see Optic) . . 987 

seventh, (see Faciai.) . . . . rooo 

sixth, lesions of . . 993, 994 

tenth (see Vagus) . . . . 1005 

third, lesions of . . 992, 994 

twelfth, lesions of . . . . 1007 

Cramo-phar^ngeal duct, tumours of. . 908 

Craniotabes in rickets 382 

Creeping pneumonia 60 

Creosote Camber treatment in bron- 
chiectasis 573 

Crepitant r&les in pneumonia . . . 56 

Crepitations, redux, in pneumonia . . 56 

Crepitus in osteo-arthritis .. .. 1093 

Cretinism 875 

Cri5es(es), acute thyroid . . . . 880 

— in Addison's disease . . . . 863 

— blood, in pernicious ansemia . . 704 

— Dietl's, in movable kidney . . 666 

— in pneumonia . . . . 54, 66 

— rdapsing fever 218 

— reticuloi^te 690 

— in tabes dorsalis . . 977, 978, 979 

diagnosis from acute gastritis. . 407 

gastric ulcer . . . . 431 

— in true typhus 27i 

Crohn’s disease 489 


_ , PAGE 

Crossed amblyopia 992 

— diplopia 993 

— paralysis in haemorrhage from crus 

cerebn 1030 

tumours of crus cerebri . . 1016 

Croup, spasmodic .. .. 565, 566 

Croupous enteritis 497 

— pneumonia (see Pneumonia, Lobae) 49 
Cruhd nerve, anterior, lesions of . . 927 

— neuralgia 1054 

Crus cerebri, hsmorrhage in . . . . 1030 

motor tracts through . . . . 915 

tumours affecting .. .. 1016 

Cryptogemc infection in septicaemia . . 34 

Ctilex fatigans as carriers of filariasis . . 213 
Cuneus and linguinal gyrus, lesion of 

optic tract to 992 

‘ Cup-and-spill ’ stomach . . . . 430 

Curare in tetanus no 

Curscbmann’s spirals in sputum in 

asthma 576 

Curvature, spinal, in multiple neuro- 
fibromatosis 930 

pseudohypertrophic muscular 

paralysis 966 

Cushmg’s syndrome 906 

Cutaneous nerve, external, lesions of. . 928 

Cyanosis in aneurysm 852 

— bronchopneumonia . , . . 69 

— congenital affections of heart . . 828 

— emphysema . . . . 591, 592 

— enterogenous 745 

— in measles 265 

— mediastinal new growths . . 609 

— pneumonia 55 

— pulmonary artery sclerosis . , 839 

— tuberculosis of lungs, acute miliary 13S 

Cyanotic induration of liver . . . . 509 

Cyclical vomiting 431 

tetany in 889 

Cycloplegia 995 

Cyclops as host in dracontiasis . . 215 
Cyst(s), allantoic 357 

— branchial, diagnosis &om tubercu- 

lous adenitis 166 

— of entamcebae . . . . 92. 93 

— formation in simple goitre. ■ ■ . 871 

— of heart 826 

— hydatid (see Hydatid Cysts) . . 202 

— mtracramal 1013 

— of kidney 678 

— liver 337 

— lung, congenital, diagnosis from 

bronchiectasis 373 

— mesenteric 536 

— omental 337 

— ovarian, twisted, diagnosis from 

peritonitis 548 

— pancreatic 343 

diagnosis from ascites . . . . 338 

— of peritoneum 536 

— Rathke’s pouch 908 

— retroperitoneal 557 

— of spleen 755 

— subperiosteal, in multiple neuro- 

fibromatosis 930 

— urachal 557 

Cystic duct, obstruction of . . . . 523 
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Cystic duct, tumours of . . . . 517 

— hygroma, diagnosis from tubercu- 

lous adenitis 166 

Cysticercosis 202 

— cellulosa! 202 

intracranial X013 

Cystine calculus of kidney . . . . 674 

Cystinuria 617 

Cystitis 679 

— diagnosis from pyelitis . . . . 669 

— in myelitis 933, 934 

— tuberculous 682 

— in typhoid fever 5, 18 

Cysto-adenoma of pancreas . . . . 543 

Cystoscopy in tuberculosis of kidneys 681 

T^A COSTA’S irritable heart . . 777 
D.A.H. . . . . . . . . 777 

Dalrymple’s sign in primary thjTO- 

toxicosis 880 

Deafness in auditory nerve lesions . . 1003 

— hysteria 1066 

— M(Sni6re’s disease 1005 

— mumps 268 

— tabes dorsalis 977 

— temporosphenoidal abscess . . 1020 

— tj’phoid fever 17 

— word .. .. .. 1010, roll 

Death, sudden, in aortic incompetence 

* t. j 817 

— typhoid fever 24 

Debilitating conditions, tachycardia in 776 
Decapsulation of kidney in anuria due 

to nephritis 613 

■— — renal oedema 636 

Decubitus in acute general peritonitis 346 

— basal meningitis 

Deep reflexes 

Defalcation frequent in bacillary 

d)-scntcr>’ 87 

Deficiency anaimias, treatment of . . 706 

— diseases 36- 

Degeneration of cerebellum, pnmary 1040 
Deglutition pneumonia, bronchopneu- 
monia and 65 

Deiter’s nucleus . . . . ” 015 

^ .7T vestibular nen’e lesions . . 1004 

Delhi sore joJ 

Delirium in erysipelas . . ” 36 

— pneumonia 58,’ 64, 66 

— rheumatic fever . . . . 

— scarlet fever .. .. '.'.jig 

— septic meningitis . . . . 104^ 

— septicxmia .... ,7 

— small-pox .. .. 248, 2V9, 252 

— tremens o 

— in true tj-phus . . . . " -71 

— tj-phoid^ fever . . . . ’ j5 “Ig 

Dclusional insanity in chronic urrcmia ’631 
Dementia in arteriosclerosis . . Rir 

— p.-iralytica " 

dinimosis from disseminated 
sclerosis . . . . _ 

intracranial tumours . . 1018 

— neurasthenia . . . . 1070 

— — juvenile, in s>T3hilis „ ^20 

poisoning . , . . 3x0 

-s>Th.l.t.c .. .. 3*9 


PAGE 

Dengue 274 

Dentition (see also Teeth) 

— delayed in rickets 382 

— infantile convulsions during . . 1061 

Dercum’s disease 360 

hypopituitarism and . . . . 908 

Dermal leishmaniasis, S. American . . 195 

— leprosy 1x7, 1x9 

Dermatitis, exfoliative, diagnosis from 

scarlet fever 128 

Dermatomyositis xo86 

Dermoids of mediastinum . . . . 609 

Desamidase in formation of uric acid 

in gout 335 

Desensitization in antitoxin treatment 

of diphthena 48 

Desquamation m scarlet fever . . 123 

Dextrocardia 827 

Dextrose (sec also Gt.ucose) 

— m normal metabolism . . . . 350 

— loss of, hypoglycsemia due to . . 347 

Diab&te bronzfi 361 

Diabetes innocens 345 

— insipidus 909 

hypothalamic-posterior pituit- 
ary function m . . . . 901 

m Schiiller-Chnstian’s ^ease . . 761 

— mellitus 

CMbohydrate metabolism in . . 353 

diagnosis from insipidus . . ^10 

experimental ~< 3 S 3 

in hiemochromatosis . ’ . . 362 

hypoglyciemia 347 

multiple neuritis due to . . 919 

neuritis of, diagnosis from tabes 

dorsaljs^ 978 

in pernicious anaemia . . . . 705 

retrobulbar neuritis due to . . 990 

special conditions . . . . 343 

’ treatment -Tq 

Diabetic coma 316 3I4 

-retinitis .. .. i; 

— tabes ',0 

Diabetogenic hormone of anterior 

pituitary 

Diacetic acid in acidosis 353 

— — test for I " lefi 

Diaphragm, diseases of . . ' ' 6ir 

— eventration of . . . . .” 611 

P ffiischsprung’s disease . .’ .' 483 

— irritation of, hiccup due to 023 

— movements of, in visceroptosis . .’ 483 

— paralysis of .... 61 r 

— in phrenic nerve paralysis ! ‘ 023 

— spasm of . . ' ktt 

Diaphragmatic hernia ■■ 

from pneumothorax.. 608 

Diarrhma in arsenic poisoning 320. 321 
treatment of syphilis . . ^ 

— causes of ., .. ®3/ 

— in children . . ^55 

— choleraic . . “f?? 

— clinical groups of . . ’ ' ‘ ' Tes 

— colonic . . .. ■ ■ ■ ■ ^30 

— in constipated cases fpS 

— constipation following ^ p^ 

— diagnosis of cause . . "457 


Diarrhcea, epidemic, of childien 

— fatty, in sprue 

— in gastritis, acute . . 

— gastro-ententis, acute 
^ — gastrogenous 

— in Hirschsprung’s disease 

— hypervitammosis D 

— hysteria 

— infants, bronchopneumonia and 

— lienteric 

— in measles . . 

— morning 

— nervous 

— in paratyphoid fever 

— pellagra 

— polyposis of colon . . 

— pulmonary tuberculosis, chronic 

. 156, 159. 163 

— putrefactive . . . . 456, 458 

— in septicaemia 34 

— summer, of children . . . . 468 

— in tuberculous peritonitis . . . . 169 

— typhoid fever . . 6, 7, 12, 24, 28 

— ulcerative colitis 462 

Diastatic index 538 

in acute haemorrhagic pancrea- 
titis 542 

Diastolic murmurs 766 

— shock in aneurysm of thoracic aorta 847 

fDtbolhriociphahis lotus infection 199, 200 
' Dick test in scarlet fever .. .. 121 

/ Diet in achlorhydric anaemia .. 700 

— acute catarrhal colitis .. .. 439 

— aneurysm 852 

— _ anorexia nervosa 1072 

— ' atonic ddatation of stomach . . 423 

— bacillary dysentery . . . . 91 

— bleeding peptic ulcer . . . . 433 

— biliary colic 527 

— bronchial asthma 377 

— bronchopneumonia . . . . 70 

— calcium in . . . . 892, 893 

. — in catarrhal colitis, chrome . . 460 

jaundice 305 

laryngitis, acute . . . . 362 

— causation of gall-stones . . . . 501 

— cereal, vitamin D and . . . . 380 

— in chlorosis 698 

— cholera lor 

— chorea 1048, 1049 

— coeliac disease 483 

— constipation . . . . . . 481 

— constipation due to 480 

— in cyclical vomiting . . . . 452 

— deficiency anaemias . . . . 706 

— deficient, hypocalcaemia due to . . 896 

in vitamin D, result of . . . . 893 
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acute and Subchronic; Kidney, 
Secondary Shale White) 

— acute difiuse (see Glomerulo- 
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MERULO-NEFHRITIS, ACUTE FOCAL) 
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— albuminuria in 6x4 

— azota!mic(xre Kidney, Primary and 

Secondary Small White ; Kidney, 

Red Granular Contracted) 

— causmg ascites . ■ ■ • ■ • 557 

— in cholera . . . • 

— chronic, artenosclerosis due to . . 836 

diagnosis from diabetes insipidus 9x0 

migrame • . • • xoiS 

__ — myxccdcma • • • • 874 

— — extrasystoles in ■ . • • 78o 
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smaU cj-sts in .. .. •• 678 

— classification, general consideration 623 
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— diagnosis from beri-beri . . . • 373 

intracranial tumour . . X018 
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— glomerulo-tubular, acute (see Glo- 

MERULO-NEPHRITIS, ACUTE DIFFUSE)640 
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ARY Small White) . . 623, 649 
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Kidney. Secondary Small « kite ; 
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Granular Contracted Kid- 
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cerebral haimorrhage due to 10.7 
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primary (artenosdcroli<^kmn^>^ 
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— diagnosis from paralysis agitans 1045 
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monary, in bronchiectasis .. 573 

— pulmonary, diagnosis from acro- 

megaly 505 
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fibrosa 886 

— tetany in 888 
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— primary thyrotoxicosis . . . . 880 
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diagnosis from basal menmgitis 141 

\ ■ in measles 264 
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due to 1036 
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— bsemorrhagic ^ 04 i 

Paget’s disease 


Paget’s disease, diagnosis from acio- 

megaly 005 
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thoracic aorta . . . . 849,' 850 
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““ stomach .. ,, ,, 440 

— catarrhal cholecystitis, acute .. 513 

colitis, acute 460 

— cauda equina lesions . . . . 944 
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— cervico-ocdpital neuralgia , . 1033 

— coccygodyma 1054 
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— duodenal ileus, chronic . . . . 450 
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treatment 432 
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peritonitis . . .. .. 552 
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Phosphatuna 

Phosphorus in blood .. .■ •• °9* 

1 in osteogenesis imperfecta . . 1090 

and calcium metabolism in disease, 

summary . . ■ • • • ’ ’ o?, 

normal and abnormal ... 092 

— deficiency in diet, hypocalcrama 

due to 

— metabolism in coeliac disease . . 492 

generalized osteitis fibrosa . . 886 

idiopathic steatorrhoea . . 494 

osteomalacia and . . ■ • 3“5 

vitamin D and • • • • 3““ 

— poisoning, diagnosis from acute 

yellow atrophy .. •• . •• 50» 

Phrenic avulsion in bronchiectasis ... 574 

chronic pulmonary tuberculosis 162 

— nerve lesion causing paralysis ot 

diaphragm 923 

Phthisfe [see also Tuberculosis, Pui- 
uonary) 

_ fibroid 



1160 


INDEX 


PACE 

Physical exhaustion, hypoglycsemia 

due to 347 

Phjrsiological bradycardia . . . . 779 

— jaundice in newborn . . . . 506 

— murmurs 764 

— tachycardia 777 

Pia mater, disease of {see Meningitis) 1041 

Pianist's cramp 1055 

Pica in ankylostomiasis . . . . 2IX 

Pick’s disease 553 

Pigeon breast due to adenoids . . 400 

in rickets 382 

whooping-cough . . . . 82 

Pigment formation in cold-blooded 

animals, vasopressin in control of 901 
Pigmentation in hiemochromatosis 

— of lung tissue in chronic pulmon-’ ^ 

any tuberculosis 148 

— in malaria 179 

— of mouth 389 

— in multiple neurofibromatosis . . 929 

— primi^ th}votoxicosis . . . , 880 

— of skin 863 

in Addison's disease , . 862, 863 

arsenic poisoning , . . , 321 

pellagra 

— — pulmonary tuberculosis, chronic 157 

— in tuberculous peritonitis . . , , 168 

Pineal bodjr, diseases of . , . . 866 

position of, in intracranial 

_ , ..tumours joi8 

Pink disease 1085 

Piqftre, Bernard's, effect on carbo- 
. hydrate metabolism . , . , 350 

Piscine B. tuberculosis .. ,, 132 

Pitocin poo 

Pitrcssin goo, goi 

Pitting m small-pox 

Pituitary basophilism . . . , , 906 

action in carbohydrate meta- 
bolism 

— body, anterior lobe . . . 897 

acromegaly due to eosino- 
phil hyperpituitarism 904 

secretions of , . . . ggS 

basophil adenoma of . . . qo6 

diseases of 

infundibulum ‘ 807 

morphology and functions of' 807 

posterior lobe . . . . . . 897 

functions in association 
with hypothalamus 901. 003 

secretions . . . . goo 

symptomatology of diseases of 001 

sjTidromes of 

tumoure of 

T — oplm chiasma affected by 000 

-glycosuria .. I03 

— h>T)oglyca:mia 

— swelling, migraine and . . . . joso 

— tabes 

Pituitrin in diabetes insipidus' ' ' 010 

— t>Tnpanitcs ' dss 

PitWMis rosea, diagnosis from s>-phiiis 22? 

— of tongue ^ 




PAGE 

Placental extract in measles, prophy- 
laxis 265 

— toxins, congenital obliteration of 

bile-ducts and 518 

Plague 

— pneumonic 63 

Plantar neuralgia 1054 

— reflex 917, gi8 

Plasma albumin test of renal efficiency 623 

— globulin test of renal efficiency . . 623 

Plasmodium in malaria . . . , 176 

— falciparum in malaria . . . . 177 

pernicious malarial fever . . 179 

— malaria in malaria . . 177, 180 

— ovale in malaria . . . , 177, 180 

— vivax in malaria 177 

Plasmoquine in malaria . . . . 185 

Plastic bronchitis 377 

— linitis 


597, 


— pleurisy 

in typhoid fever 

— tuberculous peritonitis 

Pleura, diseases of 

pneumothorax due to 

— hydatid cjrst of 
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Retrociscal appendicitis, pain in . . 470 

Retrocedent gout 33* 
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Rickettsia orientalis in Japanese river 

fever *73 

— prowazcki in typhus fever . . 269 
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— lobe of liver 538 

in cholelithiasis . . . . 526 
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Rotch’s sign in pericarditis with effusion 771 
R6tcln (see Rubella) , . . . 266 

Rothera’s nitroprussidc test for keto- 
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— pellagra 373 

Salmonella group of bacilli, identifica- 
tion '33 
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Santonin for round worms . . . . 205 
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Scabbard trachea 567 
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Scarlatina (see Scarlet Fever) 120 
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Scarlet fever .! . ..120 

antiserum in septicaemia, etc. 35 

atypical vaneties 125 

complications 125 

diagnosis ., .. 127 

7- from faucial diphtheria 46 

' measles . . . 264 

rubella ,, . 267 
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' — prognosis . , . 128 
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symptoms 123 

treatment . . . . 129 

Ichick test in diphtheria 39 
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, Schistosoma hamatobum in biiharzia . . 197 
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Schistosomiasis . . . ■ ■ 198 
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ScbOnlein's disease . . . . 7 za 
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Schtlller-Christian's disease .. 759 i 7bi 

Schultz-Charlton reaction in scarlet 

fever 12J 

Sciatic nerve lesions .. 928 

differential diagnosis of . 629 

Sciatica • • • 93 ° 

— gonorrhoeal 83 

Scirrhous carcinoma of stomach . . 439 

Sclavo's serum in anthrax . . . . ns 
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diagnosis from progressive 
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— diffuse 950 

— disseminated {see Disseminated 

Sclerosis) . . ■ • 947 

— Erb's spastic spinal , . . . 953 

— insular (seeDissEUZNATEDScLEROsis) 947 
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primary 953 
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947 

— posteral-lateral 954 
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aneurysm . . . . . . S51 

— in Friedreich’s ataxia . . 955 

— sciatica . . . 930 
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Scotoma, central, due to pituitary 
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Scrofula . . . . . . 164 
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Scurvy 378 

— diagnosis from acute leukiemia 732 

— due to vitamin C deficiency . 368 

— infantile , . . . . . . 376 

diagnosis from rheumatic fever 293 

— rickets, diagnosis from acute polio- 

myelitis 279 

Second cranial nerve (see Optic) 987 

Sedatives in chorea . . 1048 

— chronic alcoholism . . 310 

— delinum tremens . 311 
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— neuralgia . 1033 

— tetany . . . . 891 

Sedimentation rate of blood . 686 
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— chorea . 1049 
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— tremors, diagnosis from paralysis 

agitans 1043 

Senility, premature, in Simmond’s 

disease . . . . • 907 

Senna in constipation . 482 

Sensation, paths of gta 

Sensory aphasia 1010 

— changes {see also Pain ; and under 

individual nerve lesions) _ 

in acute febrile or toxic poly- 
neuritis . . • 921 

cerebral bsmorrbage . . 1031 

disseminated sclerosis . . . . 949 

Erb’s spinal syphilitic paraivsis 954 

following diphtheria . . . . 45 

in grand mal 1056 

hysteria . ._ ■ ■ 1063, 1065 

median nerve lesions 927 

migraine . . . • • 105 ° 

multiple neuritis . . 9^o 

musculospiral paralysis . . 926 

myelitis . . . • 933 > 934 

neurasthenia . . ■ • • ■ soag 

paralysis agitans . . • ■ 1044 

progressive neural muscular 

atrophy _ - 968 

— — spinal syphilis . . . - 985* 986 

subacute combined degeneration 957 

syringomyelia . . . . • 94 ® 

tabes dorsalis . . . ■ ■ 975 

trigeminal nerve lesions . . 99 ® 

ulnar nerve lesions . . 927 

— and motor paths .. 912 

Sepsis, acute focai glomerulo-nephntis 

due to 840 
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post-operative pulmonary embolism 856 

— retrobulbar neuritis due to , . gSg 

— secondary purpura due to . . . . yxy 

Septic bronchopneumonia, gangrene 

of lung due to 

endocarditis {see Endocarditis 
_ Infective) 801 

— infarcts of myocardium .1 

— infective endocarditis . ’ ’ 

— meningitis " 

— pharyngitis, Mute -qg 

rash, diagnosis from scarlet fever. . 128 

— scarlet fever . . ijr 1,0 ,3- 

— tonsillitis, acute . . ’ ’ ,*0 

Septicasmia . . . . 22 * "aa 

— in appendicitis . . 

~ leukamia . ‘ 

duo to gonococcus infection Sa 

— empyema due to . . . 

— in glanders . . . . ‘ ' 

— infective endocarditis 1 ‘ 802 

— liver abscess caused bv 

— meningococcic ' ‘ ’ 
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— pneumococcal . . . ’ ' ' 

in pneumonia . . " ‘ 

— post-typhoid 

— in small-pox 

— typhoid fever and i ! 

Septicasmic plague 
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SeiD-fibrinous pericarditis 

— pleurisy 
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r Quincke’s 

Serratus magnus paralysis 
Serum prophylaxis in measles ' 26s 
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bacilhiry dysentery 

cerebrospinal fever . " tl 

■■ ■■ ■■ 
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tetanus . . ” ' ‘ 

tTOhoid fever . i ' ' ' ' ' 
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Sewage. t>'phoid bacillus in ^ 

moMs" nd®"*""'’" ® 
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— bacillary dysentery . . . . 88 
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encephalitis letbargica . . 282, 284 

Sonne dysentery 95 

' Sore mouth ’ in nursing women . . 389 

— throat in rheumatic fever . . . . 290 

syphilis **5 

— tropical (Oriental, Baghdad, or 

Delhi) • ; 

South American dermal leishmaniasis 295 

tick fever 269 

trypanosomiasis . . . . 192 
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— in spino-cerebellar ataxia . . . . 956- 
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— pellagra 

— psychoses 

— scarlet fever . . . . 127 

— spine tS 

’ — ulcer . 

Xyphoidal miliary tuberculosis . . 137 

— tulanemia 

Typhus fevers .. .. .'.’269 
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— in diabetes 338 

— insipidus 909 

— digitahs treatment of heart lesions 825 

— fat in 616 

— Filaria sanguinis hominis in . . 616 
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— pdican in . . ‘ ‘ 

— in infective endocarditis ' ' 

— jaundice . . “““'s • • 

— ketones in, tests for 
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.“““petence 

— multiple myeloma . 

— myxoedema 
nephritis, acute interstitial ' 

' nephrolithiasis 

— nephrosis 

— neurasthenia, 
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*“* ox^ates in , , * * • ■ 

in pellagra , ' 
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pernicious anaimia 

— phosphates in 
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portal cirrhosis * * * 
pus in 
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Vcins(s), ccdcma of, in ancurj’sm of 

thoracic aorta 84.7 

— , portal, thrombosis of .. .. 509 

— sclerosis of 839 

Vena cava, rupture of aortic aneurysm 

' into ' 834 

Venesection In hj’pcrttophic emphysema 392 

— myocardial and valvular lesWs . . 823 
Venous congestion in whooping-cough 82 
' — hum in mediastinal lymphadenitis 610 

— intracranial angioma . . . . 1037 . 

— pulsation in mitral stenosis , . 813 

— puise in auricular fibrillation . . 786 

flutter 784 

neck in congestive heart failure 821 

. — heart-block .. ' .. 789 

tricuspid stenosis .. .. 814 

— stasis in pto^osis of jnitral stenosis 817 

— thrombosis in pneumonia . . 59 

typhoid fever .. .. 10, 29 

Ventriclc(s) in auricular fibrillation . . 786 

flutter 784, 785 

— haunorrhage from 1031 

— hypertrophy of . , . . . . 792, 

in aortic stenosis • . . . . 807 

— lateral, in basal meningitis . . 139 , 

— left, hypertrophy of, hypertension 

due to 840 

— right, in myocardial dilatation . . 794 

Ventricular cxtresj-stoles . . . . 781 

— septum, absence of 827 

— tachycardia 779 

Ventriculography in intracranial 

tumours 1018 

Veronal poisoning 322 

Vcrrucosc endocarditis . . . . 797 

Verruga peruana . . . . . . 302 

Vertebras (see Spine) 

Vertebral (see also Spinae) 

— artery, embolism in . . . . 1034 

Vertigo 1004 

— in arteriosclerosis ' 838 

— brain abscess 1020 

— intracranial tumours .. -■ 1014 

— Minitre’s disease 1003 

— migraine • • 1030 

— pandvsis of cstternal ocular muscles 993 

— trench fever . . . - _ • • 300 

Vesico-cntcric fistula, pneumaturia due 

to S19 

Vesicular emphysema, acute . . . . 392 

— stomatitis 387 

Vestibular ncrs’c lesions . . . - 1004 

Vcstibulo-splnal tract 9s6 

Vicarious hasmorrbage . - - • S8i 

Vincent’s angina .. _ -- 389 

Virchow’s gland, secondary carcinoma 

in .. •• 440 

Virginal type of visceroptosis . . . . 482 

Virilism due to suprarenal cortex . - 860 

— in pituitary basophilism . . - • 9 °® 

Visceral changes in ^and mal . . 1036 

— crises in tabes dorsajis . . 977 

— disease, referred pain of, diagnosis 

from neuralgia 1052 

Visceroptosis 482 

— abdominal belt in 484 

— in movable kidney . • ■ • 6®° 
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Vision, yellow,- 'in jaundice . . . , 303 

Visual aphasia .. 1010, ion 

— centres and optic tract, affections 

between , . . . ' . . . . 991 

— disturbances (see also Amblyopia ; 

Blindness) 

in disseminated sclerosis . . 949 

hysteria 1064, xo66 

intracranial tumours . . . . 1014 

migraine 1030 

optic neuritis . . . . • . . 987 

pituita^ disease ’ . . . . 901 

— hallucinations in delirium tremens 310 

— speech centre 1009 

‘ Visuals ’ in memory’ of words . „ 1009 
Vitamin(s) 363 

— A 363, 364 

— B 363, 36® 

— Ba 3®Si 3®® 

— . — pellagra due to deficiency’ of . . 374 

— Bg, B4, Bg . . . • . . 363, 3®® 

— Bb 3®5.'3®7 

— B complex 363, 363 

— C 363, 367 

deficiency estimation of . . 368 

infantile scurvy due to . . 376 

scurvy due to , . , 378 

in purpura . . . . . 723 

red-cell development , , 689, 690 , 

— D 3®3, 368 

in calcium and phosphorus 

metabolism 893 

cceliac disease 493 

deficiency, bypocalcaimia due 

to 896 

osteomalacia and 384 

rickets duo to , 379 et seq. 

in infantile tetany . . . . 887 

tetany 891 

— E 3®3. 3®9 

— G or P-P 366 

— 'in gastric ulcer ' .. .. 432 

Vocal cords affected in vagus nerve 

lesions 1006 

paralysis of left, . in mitral 

stenosis 813 

in tabes dorsalis . . . . 978 

— fremitus in chronic pulmonary 

tuberculosis 132 

pleurisy with effusion 600, 602 

pneumonia 54 

— resonance in pleurisy . . . . 601 

Voice (see also Speech) 

— changes in alcoholism . . . . 310 

aneurysm of thoracic aorta 

849, 830 

due to adenoids 399 

in hydrophobia 287 

laryngitis 562 

paralysis agitans . . . . 1044 

progressive bulbar paralysis . . 963 

— over-use of, catarrhal laryngitis 

due to 361 

Voice-sounds in chronic pulmonary 

tuberculosis IS4 

Volbard's pseudo-uiremia . . . . 629 

'Volkmann's ischaimic contracture, 

diagnosis from neuritis . . . . 919 
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Volvulus causing intestinal obstruction 

476, 478 

Vomiting 42 i 

— in Addison’s disease . . . ■ 862 

— anorexia nervosa 107a 

— appendicitis 47 ° 

— arsenic poisoning . • . . 320, 32r 

treatment of syphilis .. .• 237 

— atonic dilatation of stomach . . 442 

— bacillary dysentery . • 88, 89 

— basal meningitis 139 

— biliary colic . . . : . . . . 522 

— blackwater fever 188 

— of blood (see Hasmatemesis) . • 448 

— in brain abscess ro20 

— cancer of head of pancreas . . . . 544 

stomach 441 

— catarrhal colitis, acute . . . . 460 

— cerebrospinal fever 74 

— cholera 100 

— cirrhosis of stomach . . . . 423 

— coeliac disease 492 

— congenital hypertrophic pyloric 

stenosis 44S 

— cyclical (periodic) 451 

gastric tetany in . . . . 889 

— in diphtheria 43 

— duodenal ileus, chronic . . , . 450 

— dyspepsia 413 

treatment 421 

— faical 432 

in intestinal obstruction . . 474 

— in food poisoning 326 

— gastric ulcer 428 

— gastritis, acute 407 

— glomerulo-nepbritis, acute diffuse 645 

— intestinal obstruction . , . . 474 

— intracranial tumours . , . . 1014 

— intussusception 476 

— leukaimia, acute 732 

— malarial fever 180 

— measles 265 

— nervous _ 

— in pancreatitis, acute haimotrhagic 542 

— pericarditis 772 

with effusion 770 

— peritonitis, acute general . . . . 546 

— phlegmonous gastritis . . . . 408 

— pulmonary tuberculosis, chronic ! ! 156 

— pyloric obstruction .. 444,44 s 

— scarlet fever .. . .123 

— septic meningitis ’ 10,3 

— septicaemia ' , , 

— summer diarrhoea . . .1 468 

— trichiniasis . . . , ' ’ J-ii 

— tj’phoid fever . . ” ’ ‘ .. 

— variola vera . . , . ' ' 24? 

— ulcerative colitis . . . ' ’ 

— whooping-cough .. •grV 

— yellow fever , . , , 2,, ’ 
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Von Gierke’s disease . . " " 5-0 

Von Graefe’s sign in primarj' thwo- ’ 
toxicosis . . . . ^ 

Von Jaksch’s anaemia " ’■ 

'on Recklinghausen’s disease’ " 929 


PAGE 


320 


’^ALLPAPERS, arsenic poisoning 

Wandering rash of tongue . . . . 39 ® 

War nepmitis 846 

Warmth in ulcerative colitis . . . . 484 

Warty endocarditis . . . . • • 797 , 

Wasserman reaction in aneurysm . . 851 

dementia paralytica . . pSr, 982 

glandular fever . . . . 298 

lung tumours 598 

lymphogranuloma inguinale . . 241 

meningo-vascular syphilis . . 984 

scarlet fever 124 

syphilis 234, 236 

tabes dorsalis 978 

true typhus . . . . 272 

Water concentration test of renal 

efficiency ... .. .. 622 

— elimination in nephrosis . . . '. 655 

test in red granular contracted 

ludney . . . . • . . > 661 

of renal efficiency . . • . . 622 

— metabolism, action of vasopressin on 901 

— polluted, in causation of sporadic 

goitre 869, 870 

— retention, oedema and . . . . 634 

type of obesity due to . . . , 360 

Water-brash in dyspepsia . . , . 4x3 

Water-hammer pulse in aortic incom- 
petence 806 

Water-soluble vitamins . . . , 363 

Water-supply in typhoid . . . . 3, 25 

Waxy kidney (see Amyloid Disease) 

— liver 537 . 

Weber’s test in deafness . . ^ . . 1003 

Weight, loss of (see also Emaciation) 

in chronic pulmonary tubercu- 

• losis 151. 157 

as standard of thyroid therapy 

in myxeedema ^7$ 

Weil’s disease aip 

tjyhoid fever and . . . . 24 

Weil-Felix reaction . . . . • . . 269 

Weir-Mitchell treatment in hysteria . . 1067 

— — nervous dyspepsia . . 416, 421 

Welch’s theory in oedema of lungs . . 580 
Wenckebach’s sign in adherent peri- 
cardium 
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Werdnig-Hoffmann disease . . 959, 

Werner’s ‘ artificial memory ’ . . 

Wet beri-beri 

— teain in alcoholism . , . 311, 

Whjp-worm infection 

Whispering pectoriloquy in chronic 
„„ .pulmonary tuberculosis . . 

White bile 

— blood-cdls [see Leucocytes) 

— infarct of iliyocardium 

kidney, large [see Glomerulo- 
nephritis, Subacute and Sub- 
chronic) . . . . 623, 824, 84; 

~ ~ small [see Kidney) 

Whitloivs, painless 

Whooping-cough 

chronic phthisis following 
~ jUDmgeal spasm in 
Widms reaction [see Agglutination. 
Reaction) 31 
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Widal’s theory of chloride retention in 

oedema 634 

Wilms* tumour of kidney . . 677 

' Winckel's disease 746 

I /Winged scapula in serratus magnus 
^ paralysis 935 

Twinter cough 570 

Wintrich's sign in chronic ptilmonarj* 

tuberculosis rs4 

f Wiring of aneurysms, danger of 853 

Wirsung’s duct of pancreas . . S40 

Wood alcohol poisoning . . . . 313 

retrobulbar neuritis due to . . 990 

Wool-sorter’s disease 113 

Word-blindness . . loro, loii 

Word-deafness 1010, loii 

— in tempoiosphenoidal abscess . . 1030 

Worm, gumea, disease . . . . 21$ 

— round 205 

causing suppurative eholangitts 511 

— tape 199 

— thread . 206 

Wounds (ste Trauma) 

Wrist-drop in lead palsy , . . ■ 318 

— musculospiral paralysis . . . 926 

Wrist-joint, median nerve lesions at. . 927 

— radiographic appearance in nckets 381 

Writer’s cramp . 1055 

, Writing in dementia paralytica . 981 

\ — speech centre 1009 

' Wuchereria bancrofti infection . . 212 


VANTHELASMA in jaundice . . 503 
Xanthine caicnlus of kidnev . . 674 

— in gout ■ 333, 334 

Xanthopsia in jaundice . . . . 303 

Xenopsylla cheopis, astia, and fcrnsifioi- 

sis as carriers of plague . . . . t02 


PACE 

Xerophthalmia due to vitamin A 

deficiency 365 

Xerostomia 393 

X-ray examination (see Radiography) 

— therapy in acromegaly .. .. 905 

chronic myeloid leukaimia . . 737 

erythrsemia 727 

Hodgkin’s disease . . . . 758 

pinem gland tumours . . 866 

primary thyrotoxicosis . . 881 

tuberculous adenitis . . . . 166 


VATREN in amoebic dysentery . . 95 

hepatitis S 34 

Yaws 237 

Yeast fungus in bladder, pneumaturia 
due to 619 

— in megalocytic anaiinia . . . . 707 

Yellow atrophy of liver, aaite . . 506 
subacute . . . . . 508 

— fever 241 

diagnosis from blackwater fever 188 

dengue 275 

— stools, significance 453 

— tuberde in tuberculosis , . . . 136 

— vision in 3aundice 503 

Yersim’s serum in plague .. .. 105 

^ENKER’S hyaline degeneration 797 

^ in typhoid fever . . 6, 18 

Zinc chloride in cbHinic laryngitis . . 563 

— protamine insulin in diabetes . . 341 

Zona 950 

— diagnosis from appendicitis . . 472 

vancella 261 

Zuckergussleber. . 527, 532, 553, 554 

Zuckerkandl’s organ, chromaffin cells in 859 
Zygote of Plasmodium .. 178 
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